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SOFT  WHITE  SPRING  WHEAT  AS  AN 


ALBERTA  CEREAL  CROP 


A.  E.  Harper 


INTRODUCTION 


During  the  past  few  years  soft  white  spring  wheat 
production  has  come  to  occupy  a  minor  role  in  Alberta  agri¬ 
culture*  In  the  irrigated  areas  in  the  southern  part  of  the 
province,  where  hard  red  spring  v/heat  of  high  quality  cannot 
usually  be  grown,  soft  white  spring  wheat  is  being  tried  as 
an  alternative.  The  acreage  seeded  to  this  crop  is  small 
compared  with  the  total  provincial  wheat-growing  area.  Since 
there  is  little  likelihood  that  the  market  will  exceed  1,500, 
000  bushels  a  year,  soft  spring  wheat  cannot  become  very 
important  as  an  Alberta  cereal  crop,  although  it  may  well 
become  important  in  certain  districts. 

In  order  to  indicate  the  position  soft  white  spring 
wheat  occupies  in  America,  a  brief  review  of  the  United 
States  wheat  crop  is  given. 

The  United  States  Department  of  Agriculture  divides 
wheat  into  five  official  classes  (7),  as  follows: 

Hard  Red  Spring  Wheat  -  Constitutes  20^  of  the 
United  States  crop.  It  is  used  chiefly  for  bread  flour. 
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Durum  Wheat  -  Constitutes  of  the  United  States 
crop.  It  Is  an  extremely  hard  class  and  Is  used  almost 
entirely  for  macaroni  and  spaghetti. 

Hard  Red  Winter  Wheat  -  Constitutes  40^  of  the  total 
United  States  crop.  It  is  of  high  bread-making  quality. 

Soft  Red  Winter  Wheat  -  Constitutes  30^  of  the 
United  States  crop.  It  is  starchy  in  character  and  is 
used  for  pastry  and  home  baking. 

White  Wheat  -  Comprises  the  remaining  bfo  of  the 
United  States  crop  and  includes  both  soft  and  hard, 
winter  and  spring  varieties.  The  flour  is  well  suited 
to  pastry  and  breakfast  foods  and  may  be  mixed  with 
hard -wheat  flour  for  bread  making. 

The  major  portion  of  the  white  wheat  grown  in  both 
Canada  and  the  United  States  is  soft  in  character,  and  is 
used  for  the  production  of  cake  and  pastry  flours.  Wheat 
for  this  purpose  must  have  a  low  protein  content,  preferably 
below  10^.  The  quantity  of  protein,  however,  is  not  the 
factor  which  determines  the  softness.  The  quality  of  the 
gluten  is  much  more  important.  The  characteristics  which 
determine  the  quality  are  heredi table  in  nature  and  can  be 
modified  only  slightly  by  environment.  The  extensibility 
and  elasticity  of  the  gluten  are  the  most  important  of  these 
characteristics.  In  the  hard  wheats  an  extensible,  highly 
elastic  gluten  is  desirable,  while  in  the  soft  wheats  a 
highly  extensible  but  far  less  elastic  gluten  is  desired. 
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Generally  speaking  then,  the  gluten  of  soft  wheat  Is  softer, 
more  pliable,  and  less  elastic  than  that  of  hard  wheat. 

Cereal  chemists  have  devised  several  physical  and 
chemical  tests  which  are  designed  to  evaluate  quality  and 
replace  the  longer,  more  arduous  baking  tests.  Protein  con¬ 
tent  has  been  accepted  as  a  very  good  general  indication  of 
wheat  quality.  Further  tests,  such  as  the  wheat  meal  fer¬ 
mentation  time,  mlxogram  area,  pearling  percentage,  and  the 
viscosity  of  a  flour-water  mixture,  have  been  used  to  measure 
the  relative  softness  and  gluten  strength  of  soft  wheat 
varieties.  No  one  of  these  tests  by  itself  gives  an  adequate 
evaluation  of  the  wheat  being  tested,  but  when  the  results 
of  all  the  tests  are  considered  a  dependable  classification 
can  be  made. 

In  the  selection  of  a  variety  the  quality  of  the 
milled  product  is  of  importance  to  both  the  miller  and  the 
baker.  The  agronomic  characters,  however,  are  important  to 
the  farmer.  In  selecting  a  variety  for  recommendation  both 
the  quality  tests  and  the  agronomic  factors  must  be  ascertained. 
When  maturation  time,  yield,  straw  strength,  and  grade,  are 
determined,  and  considered  together  with  the  quality  tests, 
a  fairly  complete  picture  of  the  wheat  is  obtained. 

Soft  wheat  flour  is  used  chiefly  for  baking 
cakes,  cookies,  biscuits,  pastries,  and  pies— home-baked 
products.  Flour  from  soft  wheat  is  naturally  adapted  to 
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these  uses  and  results  in  a  higher  quality  product  (5).  It 
is  reasonable,  then,  to  assume  that,  although  the  overall 
demand  for  cake  and  pastry  flour  is  small,  nevertheless  it 
occupies  an  Important  place  in  the  baking  industi*y. 

Soft  white  winter  wheat  is  grown  to  a  considerable 
extent  in  eastern  Canada  and  some  portions  of  the  ©astern 
United  States •  In  the  north-western  United  States  soft  whit© 
spring  wheat  is  produced  quite  extensively.  Western  Canada, 
however,  is  primarily  a  hard  red  spring  wheat  producing  area 
and,  as  a  result,  little  attention  has  been  paid  to  any  other 
class  of  wheat.  For  the  most  pai’t,  Alberta  has  had  to  import 
soft  wheat  flour  from  either  eastern  Canada  or  the  north¬ 
western  United  States.  Mow,  however,  since  it  appears 
feasible  to  grow  locally  a  soft  wheat  which  will  produce  a 
good  quality  pastry  flour,  Alberta  may  well  be  expected  to 
meet  at  least  her  own  requirements  for  this  product  and  may 
be  able  in  future  years  to  export  a  high-grade  cake  and  pastry 
flour. 

In  Alberta  milling  companies  have  recently  been 
encouraging  famners  in  the  irrigated  districts  to  produce  a 
limited  amount  of  soft  white  spring  wheat.  During  1946 
approximately  550,000  bushels  were  grown  and  a  very  satisfac¬ 
tory  product  was  milled  from  this  wheat.  At  present  there  are 
no  set  grade  standards  for  this  crop  and,  to  date,  no  varieties 
have  been  registered.  Steps  are  being  taken,  at  the  present 
time,  however,  to  license  one  variety,  Lemhi,  and  also  to 
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Inaugurate  special  grade  standards  for  soft  white  spring 
wheat* 

Two  years  ago  this  project,  supported  by  a  scholar¬ 
ship  from  the  Maple  Leaf  Milling  Company,  was  beg^in  in  order 
to  obtain  information  regarding  the  suitability  of  a  number 
of  varieties  under  Alberta  conditions*  Previously,  the  Uni¬ 
versity  of  Alberta  had  conducted  a  breeding  program  (6)  but 
no  intensive  study  of  quality  was  undertaken,  nor  was  it 
known  how  the  wheats  would  react  under  irrigation.  During 
1945  the  necessary  equipment  was  purchased  and  a  project  was 
organized  with  the  object  of  testing  the  quality  of  a  number 
of  promising  varieties  and  crosses  of  soft  white  spring 
wheats  under  varying  conditions  throughout  the  province. 

LITERATURE  REVIEW 


Most  of  the  quality  testing  work  on  this  continent 
has  been  done  in  connection  with  the  hard,  bread  wheats  and 
the  winter  wheats.  Testing  of  the  bread  wheats  is  based 
largely  on  their  performance  in  baking  tests.  Although 
these  tests  lend  themselves  very  well  to  an  evaluation  of 
hard  wheat  varieties  they  have  been  found  highly  variable 
when  used  as  a  basis  of  comparison  for  soft  ^eats.  The 
results  of  such  tests  have  been  found  to  depend  upon  the 
individual  operator’s  experience  and  ability  (5).  Since  it 
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Is  desirable  to  obtain  collaborative  data,  and  since  there 
are  several  recognized  physical  and  chemical  tests,  these 
have  been  accepted  fairly  widely  in  place  of  baking  tests  as 
a  means  of  evaluating  soft  wheats. 

The  bulk  of  the  work  published  in  this  field  has 
been  related  to  individual  quality  tests,  with  little 
emphasis  on  actual  variety  testing.  Much  v/ork  has  been 
necessary  in  order  to  develop  these  tests  to  a  point  where 
they  may  be  considered  reliable.  Difficulties  have  also  been 
encountered  in  interpreting  the  results  correctly.  Although 
procediires  for  many  of  these  tests  have  been  approved  by  the 
American  Association  of  Cereal  Chemists  (l)  there  is  still 
some  doubt  as  to  the  interpretation  of  the  values  obtained. 
The  tests  are  discussed  in  some  detail  under  Blaterials  and 
Methods • 

The  University  of  Alberta,  in  collaboration  with 
the  Central  Experimental  Farm  at  Ottawa  (3)  conducted  some 
preliminary  tests  on  soft  spring  wheat  varieties  grown  on  the 
black  soils  and  gray  wooded  soils  of  Alberta.  Agronomic 
characters  were  studied  and  viscosity,  protein,  and  baking 
tests  were  conducted  at  Ottawa. 

The  variety  Dicklow  was  found  to  be  superior  in 
quality.  It  was  followed  by  Federation,  Pacific  Blues tem, 
Onas,  and  Federation  x  Dicklow,  in  that  order.  Bunyip  and 
several  other  varieties  were  estimated  to  be  too  strong  for 
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good  soft  wheat  flours. 

There  was  some  indication  that  a  satisfactory  soft 
wheat  flour  could  be  produced  on  the  gray  wooded  soils  since 
the  Athabaska  test  cakes  were  superior  to  those  of  Edmonton 
and  Beaverlodge.  Some  Inconsistency  is  evidenced,  however, 
since  results  from  Pallis,  another  gray  wooded  soils  location, 
gave  the  poorest  results. 

Waddell  ^  ^  (16),  in  their  report  on  the  testing 
of  winter  wheat  varieties  in  Ontario,  relied  to  a  large 
extent  on  physical  and  chemical  tests  which  could  he  per¬ 
formed  rapidly.  They  used  such  ^ests  as  protein  and  ash 
content  of  wheat  and  flour,  fermentation  time,  pearling, 
mixogram  area,  and  viscosity.  Results  obtained  were  considered 
together  with  an  assessment  of  the  agronomic  characters  to 
differentiate  some  sixteen  varieties  and  crosses. 

From  the  data  on  agronomic  characters  the  suita¬ 
bility  of  the  varieties  to  the  farmer  was  readily  estimated. 
Using  the  data  obtained  from  the  physical  and  chemical  tests 
the  varieties  were  classified  according  to  their  suitability 
to  the  baker  and  consumer.  Varieties  unsuitable  for  soft 
wheat  flours  were  separated  with  ease.  The  remaining  varie¬ 
ties  were  classified,  on  the  basis  of  the  tests,  into  three 
groups:  (1)  very  soft— suitable  for  pies,  cakes,  and  sweet 

goods;  (2)  intermediate— cracker  doughing  flour,  cake,  and 
hard  pastry;  (3)  moderately  strong— cracker  sponging  flour. 
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for  use  solely  In  making  crackers* 

In  a  preliminary  test  of  commercially  groTO  wheat, 
tested  by  the  methods  mentioned  and  then  appraised  by  a  mill¬ 
ing  company  for  performance,  the  results  were  found  to  be  In 
close  agreement.  Although  it  was  possible  to  select  th^  most 
satisfactory  varieties  on  the  basis  of  the  physical  and 
chemical  tests,  it  was  suggested  that  before  releasing  new 
varieties  a  semi-commercial  test  should  be  considered. 

The  United  States  Department  of  Agriculture  has 
used  these  tests  widely  in  appraising  both  soft  winter  and 
soft  spring  ViTheats.  Plfield  et  ^  (4)  report  results  obtained 
during  a  period  of  five  years*  quality  testing  of  soft  white 
soring  varieties.  The  physical  and  chemical  tests  mentioned 
above  were  used  in  conjunction  with  baking  tests.  The 
agronomic  characters  were  also  considered.  The  varieties 
were  grown  on  both  irr5.gat0d  and  non-irrigated  land. 

Seventeen  varieties  of  soft  white  spring  wheat  were 
tested*  On  the  basis  of  the  tests  the  varieties  Baart,  Paci¬ 
fic  Bluestem,  Idaed,  and  Union,  were  the  best  for  cakes, 
while  Dicklow,  Lemhi,  and  Jenkln  appeared  superior  for  bis¬ 
cuits.  All  varieties  tested,  however,  produced  satisfactory 
cakes  and  cookies. 

The  statistical  analysis  indicated  a  significant 
correlation  between  protein  content  and  doughball  time,  the 
cooky  factor  and  cake  texture.  This  implies  that  protein 
content  and  doughball  time  deteirmlnatlons  give  a  measure  of 
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baking  performance. 

Waddell  et  ^  (16)  found  a  significant  positive 
correlation  between  viscosity,  mixogram  area,  doughball  time, 
and  protein  content,  indicating sgain  that  the  physical  and 
chemical  tests  give  a  measure  of  baking  quality. 

Flfield  ejb  ^  (4)  report  that  wheat  grown  under 
Irrigation  had  a  consistently  lower  doughball  time  than  did 
non-irrigated  material.  Other  factors,  however,  were  not 
considered  comparable. 

Garnatz  (5),  reporting  to  the  American  Association 
of  Cereal  Chemists,  states  that,  on  the  basis  of  protein, 
viscosity,  cooky,  and  cake  tests,  their  laboratory  was  able 
to  evaluate  six  samples  of  flour.  Their  evaluation  agreed 
very  closely  with  the  performance  obtained  by  the  biscuit  and 
cracker  company  utilizing  the  flours.  In  a  collaborative 
study  with  two  other  laboratories,  evaluations  were  in  close 
agreement. 

Garnatz  emphasizes  the  use  of  the  cake  baking  test 
as  the  final  criterion  in  evaluating  a  flour.  Tests,  such  as 
the  doughball  time  test,  pearling,  and  mixogram  areas,  are 
mentioned  as  being  valuable,  enabling  the  wheat  breeder  to 
appraise  rapidly  the  potentialities  of  varieties  under  trial. 

Baking  tests  were  conducted  by  Richardson  (12)  on 
seven  varieties  of  white  spring  wheat  grown  under  irrigation 
at  Bozeman,  Montana.  White  Federation  produced  the  best 
cookies,  Lemhi,  Erect,  Federation,  and  Irwin  Dicklow  followed 
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in  that  order*  Both  bleached  and  unbleached  flours  were 
used  in  cake  tests*  Using  unbleached  flour,  Baart  produced 
the  best  cake  with  Federation  second  and  Lemhi  third*  V'^ith 
bleached  flour  Onas  produced  the  best  cake,  with  Lemhi 
second  and  Federation  third*  The  data  presented  Indicate 
that,  using  commercial  flour,  slightly  better  cakes  were 
obtained* 


MTERIALS  AND  METHODS 


Materials 


Plots 

During  1945  and  1946  soft  white  spring  wheat  plots 
were  located  at  five  stations  in  Alberta  and  one  in  British 
Columbia*  Twenty- two  varieties  were  grown  at  Edmonton  on 
black  soil,  and  at  Brooks  on  light  brown  soil*  Ten  of  the 
most  promising  varieties  were  grown  at  Pallis  on  the  gray 
wooded  soil,  and  on  two  farms  in  the  Brooks  irrigated  district^ 
(These  are  designated  ^’Hallman”  and  **Trimmer*’ . )  (Figures  1  and  2); 
and,  through  the  cooperation  of  the  University  of  British 
Columbia,  at  a  point  in  the  Fraser  Valley* 

The  Pallis,  Edmonton,  and  B.G*  plots  were  on  dry 
land,  while  the  three  Brooks  plots  were  grown  -under  irriga- 
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Figure  1 

Map  of  Southern  and  Central  Alberta 

Shaded  portion  Indicates  Eastern  Irrigation  District 

Plot  locations;  Brooks  «  Zone  1^  brown  soil,  irrigated 
Edmonton  “  Zone  3,  black  soil,  non-irrl» 
gated 

“  Zone  4,  gray  wooded  soil,  non-* 
irrigated 
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Figure  2 


Brooks,  Alberta 


EASTERN  IRRIGATION  DISTRICT 


BROOKS,  ALBERTA. 
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The  plots  were  set  up  as  simple  randomized  blocks* 
Each  variety  was  sown,  in  quadruplicate,  the  individual  rep¬ 
licates  consisting  of  four  rod  rows  spaced  nine  Inches  apart 
Varieties  tested  were: 


Bunyip 

Bunyip  X  Dicklow  4^ 
Bunyip  X  Dicklow  8* 
Bunyip  X  Dicklow  12^' 
Dicklow* 

Escondido 

Federation 

Federation  x  Dicklow* 
Idaed* 

Lemhi* 

Onas* 


Onas  41 

Prelude  x  Dicklow  20 
Prelude  x  Dicklow  23 
Prelude  x  Dicklow  28 
(P  X  D)P  X  (P  X  D)  23 
(P  X  D)P  X  (P  X  D)  24** 
Red  Bobs  ** 

2780-A* 

3216-7 

3226-A 

3226-B 


*  grown  at  all  stations  both  years 

**  grown  at  all  stations  one  year 


The  plots  were  harvested  in  the  fall  and  the 
material  brought  to  Edmonton  to  be  threshed  except  for  the 
University  of  British  Columbia  plot  which  was  threshed  in 
Vancouver  and  the  wheat  sent  to  Edmonton. 


Commercial  Survey 

During  the  fall  of  1946  samples  of  the  variety 
Lemhi  were  obtained  from  85  farmers  scattered  throughout  the 
Eastern  Irrigation  District.  Information  was  obtained  as  to 
the  crop  previously  grown  on  the  land  and  the  amount  of 
irrigation  water  applied. 
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Irrigation  Study 

In  1946  a  plot  was  sown  at  Brooks  In  an  attempt 
to  study  the  Influence  of  Irrigation  on  protein  content. 

The  plot  consisted  of  four  replicates  of  each  of  eight 
treatments.  Treatments  varied  from  no  Irrigation  to  three 
Irrigations  during  the  growing  season.  Time  of  applying 
water  was  also  varied. 

Unfortunately,  owing  to  the  extremely  heavy  rain¬ 
fall  in  the  Brooks  district  during  the  summer  of  1946,  no 
Information  on  the  effect  of  irrigation  was  obtained  from 
this  plot. 


Methods 


Apironomlc  Observations 

Prior  to  harvesting,  notes  were  made  on  the  heights 
and  the  relative  straw  strengths  of  the  varieties  appearing 
in  the  plots.  Straw  strength  was  estimated  as  a  value 
between  one  and  ten:  ”one“  indicated  prone  plants,  while 
”ten”  indicated  upright  plants. 

During  1946  rust  infected  the  plot  at  the  Brooks 
Horticulture  Station.  Observations  were  made  on  the  rela¬ 
tive  susceptibility  of  the  various  varieties.  Comparison 
was  made  on  the  basis  of  a  value  of  ”zero”,  indicating  no 
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rust,  and  ”ten”  indicating  heavy  infection. 

At  Kdmonton  it  was  possible  to  measure  the  period 
of  growth.  In  both  1945  and  1946  values  were  obtained  indi¬ 
cating  the  number  of  days  required  for  each  of  the  twenty- 
two  varieties  to  reach  maturity. 

After  threshing  had  been  completed,  yield  and 
bushel-weight  were  measured  for  each  sample.  Each  sample 
was  graded  by  the  Western  Grain  Inspection  Office,  Edmonton. 

Laboratory  Work 

The  quality  tests  were  carried  out  in  the  labora¬ 
tory  of  the  Department  of  Plant  Science  at  the  University  of 
Alberta,  Edmonton.  Ten  samples  from  each  of  Pallis,  the 
Brooks  Horticulture  Station,  and  one  of  the  other  irrigated 
plots  were  sent  to  Guelph  where  Mr.  W.  H.  Waddell  of  the 
Ontario  Agricultural  College  ran  pearling  tests,  doughball 
times,  and  mixogram  areas  on  them. 

All  samples  were  milled  on  an  Allis-Chalmers  experi¬ 
mental  mill.  Protein  (1)  determinations  were  run  on  both 
the  wheat  and  flour.  Ash  (1)  deteminations  were  run  on 
both  the  wheat  and  flour  of  the  1945  crop. 

A  doughball  time,  pearling  index,  mixograph  curve, 
viscosity  test  was  run  on  each  sample  of  each  variety. 

Baking  tests  were  done  to  compare  the  Brooks,  Edmonton,  and 
Pallis  samples. 
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ronp;hball  Time  Test  (2,16)  or  Wheat  Meal  Fex-mentatlon  Time 

To  a  10-gram  sample  of  wheat  which  had  been  finely 
ground  was  added  5.5  ml.  of  a  yeast  solution.  The  yeast 
solution  consisted  of  10  gm.  of  compressed  yeast  to  100  ml. 
of  water.  The  wheat  sample  to  which  the  yeast  solution  had 
been  added  was  mixed  in  a  beaker  to  medium  consistency.  It 
was  then  rolled  into  a  doughball  and  dropped  into  a  beaker 
containing  80  ml.  of  water  at  80^P.  After  a  few  minutes  the 
ball  rises  to  the  surface,  remains  there  for  some  time,  then 
disintegrates  and  sinks  to  the  bottom  of  the  beaker.  The 
number  of  minutes  which  elapse  from  the  time  the  doughball 
is  dropped  into  the  beaker  until  it  begins  to  disintegrate 
is  a  measure  of  the  gluten  strength  of  the  sample  of  wheat. 

During  1945  the  constant  temperature  cabinet  was 
maintained  at  30^0.,  while  during  1946  a  temperature  of  80®P. 
was  used.  Times  were  shorter  with  the  higher  temperature, 
but  the  results  appeared  to  be  more  consistent  (Figure  3)* 

Pearling  Index  (8) 

The  pearling  test  was  run  on  a  Strong-Scott  barley 
pearler.  The  sample  of  20  grams  of  wheat  was  pearled 
between  a  large,  rapidly  revolving  stone  and  a  coarse  screen 
(10  mesh,  .047”  wire,  double  crimp  (14)).  Most  of  the 
grinding  is  done  by  the  screen.  The  sample  is  pearled  for 
one  minute  with  the  stone  rotating  at  approximately  1800 
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Fig-.  9.  Behavior  of  a  doughball  from  a  soft  wheat.  1.  doughball  just  immersed 
when  time  is  first  recorded.  2,  doughball  20  to  30  minutes  later.  3,  the  first  piece  of 
dough  has  just  split  off.  At  this  stage  the  time  is  again  recorded.  4,  doughball  10  to 
15  minutes  later  when  it  has  disintegrated  and  completely  fallen  apart. 


Fig.  10.  Behavior  of  a  doughball  from  hard  spring  wheat.  1.  doughball  just  im 
mersed  when  time  is  first  recorded.  2.  doughball  20-30  minutes  later.  3.  the  first  piere 
of  dough  has  just  detached  itself  and  is  still  hanging  like  a  small  tassel  to  the  under 
surface.  At  this  stage  the  time  is  again  recorded.  1.  doughball  three  or  four  hour* 
later  in  slow  process  of  disintegration. 


Figure  3 

The  wheat  meal  fermentation 
(Doughball)  time  test 


(After  G*  H,  Cutler  and  W,  W* 
Purdue  Univ,  Ag.  Exp.  Sta., 


Worzella,  Circ.  218^  P.IO, 
Lafayette,  Ind,,  1936). 
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revolutions  per  minute,  then  removed  and  v/eighed.  The  loss 
in  weight  indicates  the  physical  hardness  of  the  wheat 
sample.  A  high  pearling  index  indicates  a  soft  wheat. 

Mixograph  Curves  (9,  15.  15) 

These  curves  were  made  on  a  Recording  Mixograph. 

The  basic  principle  of  this  instrument  is  that  the  torque 
developed  during  the  mixing  of  flour  into  dough  can  be  mea¬ 
sured  and  recorded  graphically.  The  flour  and  sufficient 
water  to  bring  the  sample  to  optimiun  absorption  are  placed 
in  the  mixing  bowl  to  vyhich  is  attached  an  arm.  This  arm 
rocks  back  and  forth  but  is  restricted  in  its  motion  by  a 
spring.  The  oscillations  during  mixing  are  recorded  on  a 
roll  of  graph  paper  which  is  moved  forward  at  a  constant 
rate  by  a  synchronized  motor.  The  hei^t  and  shape  of  the 
curve  indicate  the  type  of  gluten  of  the  flour  used.  The 
area  under  the  curve  is  measured  by  means  of  a  planimeter. 

This  area,  according  to  Morris  ^  (9,  10),  gives  a  good 
correlation  with  other  physical  measurements  of  soft  wheat 
flours. 

The  flour  sample  in  these  determinations  consisted 
of  35  grams  weighed  on  a  15^  moisture  basis.  Optimum 
absorption  for  the  samples  was  taken  as  60  %  (15)  (Figure  4). 
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Mixograph  with  bowl  removed*  Flour  has  been 
placed  in  the  bowl*  In  the  upper  right-hand 
corner  can  be  seen  the  fan^  heating  element^ 
and  thermostat* 


Figure  4 


Mixograph  with  mixing  head  lifted  before  com- 
pletion  of  the  curve*  The  dough  mass  can  be 
seen  clinging  to  the  mixing  head.  A  portion 
of  the  curve  can  be  seen  at  the  left.  On  the 
movable  arm  immediately  to  the  right  of  the 
bowl  can  be  seen  notches  for  adjusting  the 
tension  of  the  spring. 
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AMparont  Viscosity  (1) 

These  tests  were  run  on  a  MacMichael  Viscometer* 

A  flour-water  suspension  to  which  has  been  added  a  quantity 
of  lactic  acid  is  placed  in  a  bowl  and  the  whole  rotated 
about  a  disc  suspended  by  a  fine  wire.  The  wire  is  attached 
to  a  circular  Indicator  which  turns  with  the  wire  as  torque 
is  developed.  The  friction  of  the  flour-water  suspension 
revolving  about  the  disc  tends  to  twist  the  wire.  A  sta¬ 
tionary  pointer  shows  on  the  circular  indicator  the  extent  of 
rotation.  The  reading  is  expressed  in  degrees  MacMichael. 
Strong  flours  have  a  high  viscosity  reading. 

Ko  digestion  period  was  used  in  these  determina¬ 
tions  and  the  lactic  acid  (7  ml.)  was  added  at  one  time 
instead  of  in  one-  and  two-ml.  increments  (17).  This  method 
makes  possible  a  comparison  with  commercial  results(5figure  5)* 

Baking  Tests 

A  few  cake-baking  tests  were  conducted  vto  determine 
the  comparative  baking  quality  of  Bunyip  x  Dicklow  (an  Edmon¬ 
ton  cross),  2780-A,  and  Lemhi.  One  sample  of  each  of  the 
three  varieties  from  Edmonton,  Brooks,  and  Fallis,  was 
baked  according  to  a  standard  formula  supplied  by  the  Maple 
Leaf  Milling  Company  (6). 


The  formula  is  as  follows 
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Figure  5 

MacMichael  Viscometer 

^.s  the  bowl  rotates  the  friction  from  a  sus~ 
pension  in  the  bowl  causes  the  disc  and  the 
wire  from  which  both. the  disc  and  the  indi¬ 
cator  dial  are  suspended  to  twist.  Station¬ 
ary  pointer  at  top  indicates  on  the  dial. 
Disc  can  be  seen  in  correct  position  in  bowl. 


t 
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Standard  Cake  Formula 


!•  Flour  -  320  grams 
Shortening  -  165  grams 


2.  Sugar  -  390  grams 

B.  Powder  -  20  grams 

Salt  -  12  grains 

Milk,  liquid  -  120  grams 


3.  Egg  white  -  220  grams 
Milk,  liquid  -  130  grams 


Cream  on  low  speed  for  3  min¬ 
utes;  -scrape  bowl  at  end  of 
2-mlnute  interval,  and  at  end 
of  3rd  minute* 

Sift  sugar,  b.  powder  and  salt 
together.  Add  to  1  and  add 
milk  quickly,  taking  1  minute 
in  all.  Scrape  again  at  end 
of  1  minute  and  again  at  end 
of  3rd  minute.  Low  speed. 

Stir  eggs  and  milk  together 
(do  not  beat).  Add  ^  of  this 
mixture  and  mix  for  1  minute. 
Low  speed.  Scrape  bowl  at  end 
of  minute  and  mix  t  minute* 


4.  Add  balance  of  egg  and  milk  mixture  and  mix  i  minute. 
Scrape  bowl  and  finish  with  l^-  minute  mixing  on  second 
speed  (Hobart  mixer).  Do  not  scrape. 


The  above  batter  should  be  now  scaled  into  8‘*  x  8” 

X  2”  pans  (600  grams  per  pan),  and  the  air  bubbles  removed  by 
dropping  the  pans  several  times  from  a  height  of  about  four 
inches  to  the  bench  top. 


Batter  is  now  ready  for  the  oven  and  should  be  baked 
at  approximately  325  to  350P'.  for  20-25  minutes.  Best  baking 
temperature  and  length  of  bake,  of  course,  vary  with  the 
oven  used,  and  must  be  deteriflined  by  the  individual  operator 
to  suit  hjs  particular  oven  conditions. 


Commercial  Survey 

Protein  determinations  were  made  on  the  samples 
obtained.  The  data  were  classified  according  to  soil  type 
and  previous  crop  and  the  results  were  averaged.  An  attempt 
was  made  to  determine  the  influence  of  soil  type  and  pre¬ 
vious  crop  on  protein  content. 
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The  plot  results  and  information  obtained  from  the 
Maple  Leaf  Milling  Company  as  to  protein  content  of  their 
commercial  wheat  were  also  taken  into  consideration  in  this 
study  of  environmental  factors  influencing  quality. 

EXPERIMENTAL  RESULTS 


Varietal  Tests 


The  results  presented  in  this  section  include  the 
data  for  agronomic,  physical,  and  chemical  determinations 
described  in  the  section  on  methods.  The  values  in  Table  I 
are  the  two-year  means  for  twenty- two  varieties  grown  at 
Edmonton  and  Brooks.  The  values  in  Table  II  are  the  two- 
year  means  for  six  stations.  Foot  notes  to  the  tables 
explain  missing  values  snd  any  other  discrepancies .  Since 
the  comparative  results  for  both  stations  and  years  are 
similar,  only  the  means  are  included  in  the  body  of  this 
thesis.  The  individual  station  results  are  tabulated  in 
Appendix  Tables  I  to  XIX. 

Environmental  conditions  Influence  the  results  of 
some  of  the  determinations  quite  extensively.  Soil  and 
moisture  variations  of  the  different  plot  locations  appear 
to  influence  yield,  protein  content,  doughball  time,  mlxogram 
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TAELS  I 


SOFT  WHITE  SPRING  WHEAT  -  1945-46 


Mean  values  for  agronomic  characters 

and  physical  and  chemical  quality 

tests  for 

Brooks  and 

Edmonton 

for  two  years 

straw 

strength 

Height 

(in.) 

Ruat^ 

Days  to 
maturity 

Weight 
per  bu« 
(lb.) 

Tield 

(bu./ac.) 

Grade 

Wheat 

protein 

(9S) 

Doughball 

time 

(min.) 

Pearling 

Mlxogram 

area 

(eq.in.) 

Viscosity® 

Mining 

yield 

W 

Flour 

protein 

W 

Flour 

as^ 

(55) 

Wheat 

ash® 

{f) 

1  Bnnyip 

8.0 

41 

9,0 

112 

64.4 

39.3 

2.0 

13.2 

46 

67.7 

10.91 

99 

56,7 

n.8 

.45 

1.49 

.  Bunyip  x  Dieklow  4 

7,5 

42 

5.5 

113 

65.1 

49.2 

2.5 

12,0 

33 

67,7 

9.44 

82 

55.2 

10.6 

.41 

1.31 

Bonyip  X  DidElow  8 

8,5 

38 

4,5 

113 

64.8 

53.1 

2.0 

11.5 

32 

63.2 

8.90 

83 

67,0 

10.8 

.39 

1.29 

1  Bonyip  x  Dieklov  12 

8.0 

40 

6.0 

117 

64.8 

53.2 

2.0 

n.7 

31 

67,0 

9.29 

97 

54.3 

10,3 

.39 

1.35 

Dieklow 

7.0 

42 

6.0 

118  + 

60,2 

51.6 

3.5 

11.6 

30 

62.7 

9.6l" 

— 

56.7 

— 

.38 

1.24 

Padaration  41 

9.0 

38 

3.0 

116 

63.6 

46.0 

3,0 

11.8 

38 

70.9 

10,17 

117 

55.7 

11,4 

.42 

1.42 

1  Fedaration  x  Dldclow 

8.0 

40 

3.0 

115 

64.4 

54.5 

3.0 

n.7 

32 

65.3 

10.19 

100 

55.4 

10.9 

.38 

1.38 

>  Escondido 

7.0 

39 

8.0 

107 

64.5 

39,7 

2.0 

14.4 

44 

64.6 

10.50 

113 

53.4 

n.8 

.43 

1.44 

Idaad 

8.0 

36 

9.0 

105 

65.1 

42.2 

2.0 

13.2 

48 

79.6 

10.92 

n8 

58.3 

11.4 

.36 

1.41 

Laaiki 

8.0 

40 

4.0 

111 

64.8 

56.4 

2.0 

12.4 

31 

68.1 

10.69 

n5 

56.1 

10.6 

.38 

1.31 

Oaa. 

8.0 

38 

4.0 

115 

63.6 

44.4 

3.0 

n.8 

45 

71.4 

8.29 

106 

51,1 

10.4 

.42 

1,37 

Oa&s  41 

9.0 

39 

2.0 

114 

63.8 

49.5 

3.0 

ii.e 

48 

69.1 

9.38 

97 

52.6 

10.8 

.49 

1,38 

Pralada  x  Dieklow  20 

7,0 

39 

8.5 

107 

64.1 

32.6 

2.0 

13.2 

52 

78,1 

9.31 

n6 

58.6 

11.0 

.38 

1.43 

Proloda  X  Dieklow  23 

7.5 

41 

9.0 

107 

64.5 

41.3 

2.0 

14.1 

58 

56.2 

n.27 

154 

59.0 

12.5 

.48 

1.46 

Pralwda  x  Dieklow  28 

6.0 

40 

7.5 

109 

64.8 

42.4 

2.0 

15.0 

46 

72.6 

12.99 

136 

50.0 

13.6 

.41 

1.45 

(P  X  D)D  X  (P  X  D)  23 

6.5 

43 

5.0 

108 

63.2 

37.3 

2.0 

13.8 

38 

56.7 

U.68 

167 

53.9 

12.4 

.40 

1.49 

(P  X  D)D  X  (P  X  D)  24 

8.0 

40 

6.5 

no 

63.8 

45.4 

2.0 

13.2 

39 

70,0 

9.93 

108 

55.4 

11.9 

.38 

1.42 

Bad  Bota^ 

8.5 

7,0 

108 

64.9 

40.0 

2.0 

14.0 

74 

66.7 

— 

187 

63.0 

13.5 

.39 

1.35 

rreo-A 

7.0 

45 

1.5 

112 

65.2 

49.4 

2.0 

13,3 

68 

66.1 

12.68 

146 

54.3 

12.4 

.41 

1.32 

aBid^ 

8.0 

43 

1.5 

116 

64.2 

46.4 

1.5 

13.7 

55 

57,9 

12.00 

148 

59.1 

n.9 

,37 

1.42 

am-A 

7.5 

44 

2.5 

116 

63.9 

48.0 

2.0 

13.4 

56 

66.3 

11.68 

146 

55.5 

11.6 

.40 

1.42 

am-B 

8.0 

43 

2.0 

117 

63.8 

46.5 

2.0 

13.6 

46 

68.0 

U.59 

149 

57.0 

12.1 

.41 

1.42 

NCTTES: 

1  Data  from  Brooks J  Station  1946 

2  Data  from  ^daont^  only 

3  Data  for  1945  only 

4  Brooks  ralue  Bdafine  1946 

5  Red  Bobs  Is  a  hafti  spring  rariety 

6  Data  for  1946  only 


TABLE  II 

SOFT  WHITE  SPRIMJ  WHEAT  -  1945-46 

7 

Mean  values  for  agronomic  characters  aai  physical  and  chemical  quality  teats  for  six  stations  for  two  years 


Straw 

strength 

Hel^t 

(in.) 

Rust^ 

Days  to 
maturity 

Weight 

per  bu.  Held 

(lb.)  (ba./ac.) 

Grade 

Wheat 

protein 

(?6) 

Doiig^ball 

time 

(min.) 

Pearling 

1%) 

Miiogram 

area 

(sq.  in.) 

Viscosity® 

Bailing 

yield 

W 

Flour 

protein 

(55) 

Flour 

BSh^ 

{%) 

Whea^ 

(?) 

Bunylp  X  Dicklow  4 

7.0 

40 

5.5 

113 

64.0 

53.7 

3.0 

10.6 

35 

68.7 

8.49 

73 

56.1 

9.1 

•46 

1.42 

Bunyip  x  Dicklow  8 

9o0 

37 

4.5 

133 

63.7 

53.0 

2.5 

10.3 

32 

67.4 

8,41 

68 

55.9 

9.3 

.44 

1.43 

Bunylp  X  Dicklow  12 

9,0 

37 

6.0 

117 

63.8 

55.5 

2.5 

10.7 

32 

67,5 

8.30 

76 

54.5 

9.1 

.44 

1.46 

Dicklow 

6.0 

41 

6.0 

113f 

59.3 

55,6 

4,0 

10.2 

30 

68.6 

8.34® 

“ 

54.9 

8.9 

.43 

1.43 

Federation  x  Dicklow 

8.0 

35 

3.0 

U5 

63.0 

56.9 

2.5 

11.0 

34 

68.2 

9.08 

83 

54.2 

9.5 

.46 

1,50 

Idaed 

8.0 

39 

9.0 

105 

64.1 

48.2 

2.0 

12.1 

49 

77,9 

9.69 

104 

55.1 

10.2 

.42 

1.54 

Lemhi 

7.5 

39 

4,0 

111 

63,1 

62.2 

2.5 

10.8 

34 

69.5 

8.53 

77 

55.2 

9.0 

.44 

1.43 

Onas 

8.0 

38 

4.0 

115 

62.6 

54.0 

3.0 

10,7 

45 

69.9 

8.15 

73 

52.8 

9.3 

.48 

1.48 

(P  X  D)D  X  (P  X  D)  24* 

8.0 

39 

6.5 

UO 

63.2 

46.4 

2.0 

11,7 

43 

67,7 

9.16 

74 

55,0 

10.4 

- 

- 

Bed  Bobs^ 

8.5 

39 

7.0 

108 

65.0 

41.4 

2.0 

13.4 

69 

55.5 

— 

- 

61.5 

12.9 

.48 

1.48 

2780A 

7,5 

44 

1.5 

112 

64.1 

56.6 

2.0 

12.6 

58 

66.1 

10.40 

103 

53.7 

10.3 

.50 

1.48 

NOTES:  1  Data  for  Brooks  Station,  1946 

2  Data  for  Edmonton,  1945,  1946 

3  Data  for  1945 

4  Grown  at  Brooks  and  Edmonton  only,  1945 

5  Grown  at  Brooks  and  Edmonton  only,  1946  (Had  Bobs  is  a  hard  red  spring  variety) 

6  Three  irrigated  plots  missing  for  1946 

7  One  Irrigated  plot  (Triraner's)  ndsalng  for  1945 

8  Data  for  1946 
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area 9  and  viscosity.  Although  the  order  remains  practically 
imchanged  from  station  to  station,  the  station  means  vary 
greatly  (Appendix  Tables  VII,  X,  XIII,  XVII,  XVIII).  The 
highest  yields  were  obtained  under  irrigation  in  the  Brooks 
district  with  lower  yields  on  the  dry  land  at  Edmonton  and 
Fallls.  The  lowest  protein  content  occurred  at  Pallls  on  the 
gray  wooded  soils,  while  the  Irrigated  plots  at  Brooks  and 
the  dry  land  plot  at  Edmonton  were  somewhat  hi^er.  The 
plots  which  received  a  large  amount  of  irrigation  water  gave 
the  lowest  protein  values  of  the  latter  group.  Dou^ball 
times  and  mixogram  areas  were  highest  at  Edmonton  with  the 
Pallis  and  Brooks  irrigated  samples  giving  lower  results. 
Edmonton  also  gave  the  highest  viscosity  values,  the  irri¬ 
gated  stations  intermediate,  and  Pallis  lowest. 

During  milling  it  was  observed  that  samples  from 
the  gray  wooded  soils  sifted  very  slowly  throu^  the  finer 
silks.  No  Immediate  explanation  has  been  found  for  this, 
but  the  flour  appeared  to  be  ” sticky”  in  its  behavior. 

The  results  which  were  used  most  extensively  in 
evaluating  the  varieties  were  days  to  maturity,  yield,  grade, 
protein  content,  doughball  time,  mixogram  area,  and  vis¬ 
cosity. 

All  varieties  were  satisfactory  for  straw  strength, 
height,  and  weight  per  bushel.  Only  when  exposed  to  very 
strong  winds  did  any  of  the  varieties  lodge.  All  varieties 
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were  sufficiently  hlgli  to  combine*  In  only  a  very  few 
instances  where  the  plots  were  harvested  before  the  grain 
had  completely  ripened,  did  the  weight  per  bushel  fall 
below  sixty  pounds. 

Dicklow  required  over  118  days  to  ripen  and  in 
very  few  instances  was  mature  grain  obtained.  Bunyip  x  Dick- 
low  12,  Federation,  Federation  x  Dicklow,  Onas,  3216-7, 

3226-A,  and  3226-B  required  from  115  to  117  days  to  mature. 

All  of  these  were  considered  late  for  average  Alberta  con¬ 
ditions.  Idaed,  Escondido,  the  Prelude  x  Dicklow  selections, 
and  Red  Bobs  (hard  red  variety)  matured  in  approximately  108 
days.  The  other  varieties  were  intermediate.  Lemhi  and  two 
of  the  Bunyip  x  Dicklow  selections  fell  into  this  group. 

Lemhi  was  the  hipest  yielding  variety,  averaging 
consistently  higher  than  the  others.  Bunyip,  Escondido, 

Idaed,  and  the  Prelude  x  Dicklow  selections  were  all  com¬ 
paratively  low  in  yield.  The  Bimyip  x  Dicklow  selections. 
Federation,  Onas,  Onas  41,  2780-A,  3216-7,  3226-A,  and  3226-B 
were  intermediate.  Although  they  were  somewhat  lower  than 
Lemhi,  the  yields  were  considered  satisfactory. 

With  the  exception  of  Onas,  Onas  41,  Dicklow, 
Federation,  and  Federation  x  Dicklow  which  graded  three,  the  ' 
average  grade  was  two.  The  grades v®re  based  on  characteris¬ 
tics  other  than  quality  and  variety,  the  most  important 
factor  being  the  appearance  of  the  kernels.  On  the  basis 
used,  two  was  considered  a  satisfactory  grade  for  soft  white 


’.V5#  1 


'i'  0  vi  ic;  .  -  .  .  '  C\>  :  oX'l'nr?: 

•Ji'V  v^.■^..^  o«i./  tvtmfff  ';<'V)iX0'?’‘5;il 

IL  I .T'/ 'j  /  ;;>^  j  •*  •>w  >j  >  .  i r;  y  .r  r.  foo  ^jicpr/io.o  iV.ri 

.  ‘‘Cioq  i  ^oijc; 

i«J  baM  •'I'v.r-,  :  j  . ';i.r  f  'u-^jo  -pc^  ^ 

'•  '!?r!!\i  ;t  v^.;  .  o  ■ '>n:^,:tnni  .yv7  W^-iy 

,  -  ,  ■  •t..Xy  lii.vi  z  nol-J'*n'^'2n-y-'  i.j  ••;-<i:  ivoX 

.  Oq  ^  o  V IX  (.z’  iilj  -  i  t  ^  -c.X;;^c^  b^si  .  - 

f  '  ^ 

••■  o  f/^ortpy.a  ^xqX  j.'L  ^  rnLtJ*--  *\c  ISA 

^.uioXt-v  ,/r  :  J  ^ibiroi)C.;\  ,'\:w^^:b 

yjr  Si  nl  b^'i:j}:ru.  bo^x  i.rx-^0  Z>af*^  [>-xri 


1  ry  <  j: 

•■'•!:  O'-  ; 

ixr  p:o 

rflo 

,  ;->d'f  .  -y,)!) 

.  t-'XS 

T!*' 

'  'X  •;. 

•■;  \iolctold  r 

;  siS 

ny-.  '  Krf:j  lo 

r-.-.,jJi-iC-.  . 

r  :^-X 

'i.7’r  j.T;;>.rd;i£ 

'/  3  i  'x^. ;: 

J.  '-ifXi  ^^^7 .}. 

t 

-tr  lU 

IXnoJsl.'iiiOo 

.*•£  'O  y  XX 

anc  tX0'3.T!*a: 

or,iyl 

:<  :7hyi  -D'YV 

,  :.t'>ai  r  Is^oin  x  alyxa/^  riV  .  f-o/  >v,  r  v  r- vich.'jCSiq 

_s:.'.  r  ..  ,  ^  -  rst:  ,  r.,,. 

•  *  ‘^'..cy  f  4t  '  '  -i '  *  «rvj  ’  I  b6;;?»X0‘I’^i  t  'JOW 

.  i  "  t  Oii'j  8l^i' Si  b<*i'T^Mr:.^"''0  (.’>"1 'l'i.f  >J*/  :?:i  j  ,  ,  .t -fwaJ 

.  aiilcli  ,I^  :!U'  ,  ,i‘  '  I  ISj^^.nx'.  :u'ii  Ui  - 

^  t  ^  'X'J.  ‘  •  v.oi  'o  -'  :.o  -•‘I.  Tia’i 

-"f  r  Ki  i^.X  •);  O  IT  .;>,  f  C  .-i'  e^rrl  V-J 

tllL.:^»loo"  1  .t  ic :  •  '  .  '  V‘'*’lli;*v  <  Jo  rcf 

Riu'  i  ■  .'i  Vi.r'ioat  ‘  »wix  Y  «rc tojsl ' 

*To.io—'la.’ ,1  ftiR  ii  ^‘"Toi  X ’':‘7C'.  C'V^X  .  ^oaif 


Tj  O  *1. 


28 


spring  wheat. 

The  protein  content  of  the  varieties  varied  greatly. 
The  protein  content  of  the  Prelude  x  Dicklow  selections, 
Escondido,  Idaed,  Bunyip,  2780-A,  3216-7,  3226-A,  and  3226-B 
was  almost  as  high  as  that  of  the  hard  variety  Red  Bobs.  It 
was  too  high  for  cake  and  pastry  flour.  Dicklow,  the  Bunyip 
X  Dicklow  selections,  Onas,  and  Lemhi,  were  considerably 
lower.  The  Brooks -Edmonton  mean  for  the  more  satisfactory 
varieties  was  11.5  to  12.0^,  while  the  five-station  average 
was  about  10.5^.  This  latter  value  approximates  the  results 
obtained  with  the  commercial  samples  and  is  a  reasonably 
satisfactory  figure. 

The  doughball  time  test  results  place  the  varieties 
in  approxirrntely  the  same  order  as  do  the  protein  results. 

The  Prelude  x  Dicklow  selections,  Escondido,  Idaed,  Bunyip, 
2780-A,  3216-7,  3226-A,  and  3226-»B,  all  have  a  long  timie  and 
presumably  a  tough  gluten.  Onas,  despite  its  low  protein, 
also  had  a  long  dougiiball  time.  Dicklow,  the  Bunyip  x  Dick¬ 
low  selections  and  Lemhi  were  low  in  dou^iball  time,  indicat¬ 
ing  a  soft  gluten. 

The  pearling  results  were  of  little  value  in  dis¬ 
tinguishing  varieties  that  appeared  similar  in  general  quality. 
Apparently  the  main  value  of  this  test  is  in  the  separation 
of  hard  wheats  from  soft  ones.  The  pearling  percentage  for 
the  herd  variety  Red  Bobs  was  55.7,  while  the  soft  varieties 
ranged  between  65  and  80^.  It  is  interesting  to  note  that 
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Idaed  which  showed  some  hard  wheat  characteristics  in  the 
results  of  all  other  tests  gave  a  high  pearling  percentage 
indicating  softness. 

No  great  differences  were  observed  between  the 
flour  yields  of  the  varieties*  The  flour  yields  varied  from 
50  to  60^  but,  owing  to  the  type  of  mill  and  the  large  human 
element  in  the  method  of  milling,  it  was  impossible  to  place 
the  varieties  on  the  basis  of  flour  yield. 

Only  minor  differences  in  wheat  ash  occurred  and 
the  differences  on  the  basis  of  flour  ash  were  even  smaller 
and  less  consistent.  It  appeared  possible  to  keep  the  ash 
content  of  the  flour  between  .40  and  .44^,  which  is  con¬ 
sidered  suitable  for  soft  viheat  flour.  A  few  varieties  were 
slightly  above  this  value  but  this  was  considered  due  to  the 
milling  method  rather  than  to  the  variety. 

The  mixogram  areas  placed  the  varieties  in  much  the 
same  order  as  did  protein  and  doughball  time.  Again  the 
Bunylp  X  Dicklow  selections,  Dicklow,  Lemhi,  and  Onas,  gave 
the  lowest  values.  Onas  41  and  Prelude  x  Dicklow  20  gave 
favorable  mixogram  areas.  None  of  these  had  areas  larger 
than  10.00  square  inches.  The  remaining  varieties  were  all 
above  10.00  square  inches,  indicating  varieties  much  harder-- 
probably  too  hard  under  Alberta  conditions.  Figures  6,  7, 
and  8  Illustrate  varietal  and  environmental  variations  in 
mixograph  curves. 
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Figure  6 

Mlxograph  curves  showing  varietal  differences  for  four 
varieties  of  soft  spring  wheat  grown  under  irrigation^ 
1946*  Note  variations  in  areas  under  curves* 

1.  Bunyip  x  Dicklow  8  -  8,61  sq,  in, 

2*  Lemhi  «  8*72  sq*  in. 

3*  Idaed  -  10.21  sq*  in. 

4*  2780-A  -  11,59  sq.  in, 

(Distance  between  curved  lines  represents  1  minute) 
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Figure  7 

Mixograph  curves  showing  variations 
at  Pall is  for  two  years 
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Figure  8 

Mixograph  curves  showing  station  variations 
for  the  variety  2780-A  for  1946 


1  *  Trimmer 

3.  Brooks  Station  - 

4 .  Edmonton 
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The  viscosity  results  were  generally  higher  than 
was  expected*  Some  of  the  values  obtained  placed  the  vari¬ 
eties  in  slightly  different  order  from  that  of  the  other 
tests*  This  was  particularly  true  of  the  Brooks-Edxcionton 
mean  values*  The  Bunyip  x  Dicklow  selections.  Federation  x 
Dicklow,  Onas,  Onas  41,  and  (P  x  D)D  x  (P  x  D)  were  consistently 
lower*  Lerohl,  although  it  appeared  intermediate  on  the  basis 
of  the  two-station  moan,  fell  into  the  lower  group  on  the 
basis  of  the  six- station  mean.  The  remain Ing  Prelude  x  Dick¬ 
low  selections,  Idaed,  2780-A,  3216-7,  3226-A,  and  3226-B, 
gave  high  viscosity  values. 

Baking  Tests 


A  few  preliminary  baking  tests  were  run  on  Bunyip 
X  Dicklow  8,  Lemhi,  and  2780-A.  Nine  samples  of  unbleached 
flour  were  used,  three  from  each  of  Edmonton,  Pallis,  and 
one  irrigated  station*  Althou^  all  the  samples  gave  cakes 
that  were  quite  good,  nevertheless  certain  distinctions  were 
readily  observed. 

The  samples  from  the  Brooks  irrigated  plot  were 
superior  in  texture  and  appearance  to  those  of  the  other  two 
stations.  There  appeared  to  be  little  to  choose  between  the 
Edmonton  and  Pallis  samples.  This  evidence  indicates  that 
the  most  satisfactory  soft  spring  wheat  can  be  grown  under 
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irrigation.  There  are  some  groimds,  hov/ever,  foi*  believing 
that  at  least  in  certain  years  and  under  certain  not  too 
definitely  known  conditions  a  fairly  good  grade  of  flour  may 
be  obtained  from  wheat  from  the  gray  wooded  soils. 

Cakes  from  the  variety  Lemhi  were  finer  textured 
and  presented  a  better  appearance  than  either  Bunyip  x  Dick- 

t 

low  or  2780-A  cakes.  There  was  a  tendency  for  27B0-A  to  be 
coarser  and  less  even  than  the  other  two  varieties. 

The  collaborative  quality  data  are  tabulated  in 
^ippendlx  Tables  I,  II,  III.  The  pearling  percentages  obtained 
at  Guelph  are  about  half  as  high  as  those  obtained  at  Edmon¬ 
ton  but  the  order  is  fairly  constant.  Some  variations  may 
also  be  noted  in  mixogram  areas  and  doughball  times.  The 
consistent  pearling  and  nixogram  differences  may  well  be 
explained  by  mechanical  differences  in  the  Guelph  and  Edmon¬ 
ton  apparatus.  JIuch  of  the  variation  in  doughball  times  may 
be  accounted  for  by  temperature  variations.  During  1945  the 
tests  ?/ere  carried  out  at  80®F.  at  Guelph  while  86®P.  was 
used  at  Edmonton.  This  resulted  in  a  lower  time  for  the 
Edmonton  values.  The  following  year  the  Edmonton  temperature 
was  reduced  to  80^P. 

Lemhi  stands  out  as  the  most  promising  variety 
iinder  Alberta  conditions.  The  Prelude  x  Dicklov#  selections, 
Escondido,  and  Idaed,  although  they  have  short  growing  sea¬ 
sons,  are  low  in  yield.  They  are  hard  In  gluten,  as  indi¬ 
cated  by  their  long  doughball  times,  and  have  large  mixogram 
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areas,  high  proteins,  and  high  vlacosltios.  27S0-A,  3216-7, 
322G-A,  end  3226-B,  have  long  growing  seasons  and  have  tho 
hardest  gluten  quality*  DioJclow  has  excellent  quality  but 
Is  difficult  to  mature*  Federation  end  F©doi*etlon  x  Dlcklow 
have  good  quality  but  again  are  difficult  to  mature.  Bunylp 
also  exhibit©  a  hard  gluten,  hemhi,  Ones,  and  the  Bunylp  y 
X  Dloklow  selections  all  appear  to  have  good  quality*  Onas 
has  e  longer  growing  season  than  Lemhi,  a  longer  dougliball 
time,  ©,nd  is  consist ently  one  grade  lower  than  Lemhi*  It 
also  yields  less.  The  Bunylp  x  Dlcklow  selection®  also  require 
longer  to  mature.  They  have,  however,  good  gluten  quality 
^rrd  low  protein. 

On  the  basis  of  this  work  it  ha®  appeared  advis¬ 
able  to  recotsmend  Lemhi  for  llcenslBg  in  Camda.  It  aleo 
appears  advisable  to  encourage  further  breeding  work  in 
order  to  develop  an  earlier,  high  quality  variety* 

CoHnerelal  Survey 


The  date  from  the  elasslfl cation  of  the  commercial 
samples  on  the  basis  of  prevloua  crop  are  given  in  Table  III* 
These  data  are  not  very  extensive  but  there  1®  an 
indication  that  protein  content  of  soft  spring  wiiieat  la 
higher  when  the  crop  is  grown  after  alfalfa*  Peas,  on  the 
other  bend,  seer,  to  exert  little  influence  on  the  protein 
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content  of  the  succeeding  crop,  apparently  not  building  up  a 
large  supply  of  nitrogen  in  an  available  form.  The  high  pro¬ 
tein  after  row  crops  was  obtained  from  only  two  samples  and 
cannot  be  accepted  as  conclusive.  It  may,  however,  be  the 
result  of  fertilizing  practices. 

TABLE  III 

Mean  protein  content  {%)  of  commercial  samples 


classified 

according  to 

previous 

crop  - 

1946 

Previous 

crop 

Cereals 

Flax 

Peas 

Fallow  . 

Alfalfa 

Row  crops 

Averap^e 

No.  of 
samples 

17 

8 

13 

24 

8 

2 

72 

Average 

protein,^ 

9.5 

9.6 

9.4 

9.5 

10.8 

11.7 

9.7 

Table  IV  gives  the  results  obtained  when  the  com¬ 
mercial  samples  were  classified  on  the  basis  of  soil  type,  as 
designated  by  the  University  of  Alberta  Soil  Survey  maps. 

Prom  these  results  it  can  be  seen  that  the  protein 
content  of  the  soft  spring  wheat  decreases  as  the  soil 
becomes  heavier.  Again,  althou^  only  one  year’s  results  are 
available  and  the  number  is  not  large,  there  is  a  definite 
trend  toward  lower  protein  on  the  heavier  soils. 

This  decrease  in  protein  content  may  well  be  due 
to  the  increased  moisture-holding  capacity  of  the  heavier’ 
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TABLE  IV 

Mean  protein  content  {%)  of  commercial  samples 
classified  according  to  soil  type  -  1946 


Soil  type 


Pine 

sandy  loam 

Loam  Silt  loam 

Clay  and 
clay  loam 

Silt  loam 
-  alfalfa 

No.  of 
Samples 

7 

11 

54 

4 

46 

Average 
protein,  % 

10*1 

10.4 

9,6 

8*6 

9.3 

soils*  It  has  been  observed  that,  under  conditions  of  ample 
moisture  supply,  protein  content  is  generally  lower  than 
when  moisture  is  limiting.  This  is  also  substantiated  by 
the  results  from  Hallman's  and  Trimmer’s  plots*  Both  plots 
are  in  the  irrigated  area,  both  received  two  irrigations  at 
approximately  the  same  time,  and  both  were  seeded  on  the 
same  day  and  harvested  on  the  same  day*  It  may  be  seen 
from  Table  V  that  a  much  lower  average  protein  content  was 
obtained  from  the  plot  on  heavy  soil  than  from  the  lighter 
one* 

In  Table  IV  it  may  be  observed  that  all  the  samples 
after  alfalfa  v/ere  obtained  from  silt  loam  soil  and  that  vrhen 
these  were  removed  from  the  total  the  mean  protein  for  silt 
loam  was  reduced  by  0*3^* 

During  the  study  of  commercially  grown  samples  it 
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TABLE  V 

Mean  protein  content  (^)  froir  two  Irrigated 
plots  of  different  soil  type  -  1946 


Plot 

Hallman 

Trimmer 

Soil  type 

Light 

Heavy 

Mean  protein,  ^ 

12.3 

9.4 

was  observed  that  the  protein  content  of  these  samples  was 
consistently  lower  than  that  of  plot- grown  material*  The 
average  protein  content  of  the  71  commercial  samples  of  Lemhi 
obtained  during  the  fall  of  1946  was  9*7/C,  while  many  of  the 
plot  values  were  as  high  as  11^*  The  higher  value  from  plot 
samples  is,  in  all  probability,  the  result  of  decreased  weed 
competition  and  increased  spacing. 

These  results  are  borne  out  by  the  Maple  Leaf 
Milling  Company’s  protein  analysis  of  carload  lots.  With 
very  few  exceptions  the  protein  content  of  cars  of  Lemhi  and 
Onas  were  below  10.5^.  Idaed,  on  the  other  hand,  was  in  no 
instance  below  10.0^. 


Irrigation  Study 


The  results  of  the  determinations  of  protein  con¬ 
tent  of  the  samples  from  the  plots  which  received  varying 
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irrigation  treatirients  were  disaopointing.  No  significant 
differences  in  protein  content  were  obtained.  This,  as  has 
been  previously  mentioned,  was  to  be  expected  since  the 
Brooks  district  received  optimal  rainfall  throughout  the 
growing  season. 

In  view  of  this  failure  an  attempt  was  made  to  use 
the  results  from  the  variety  yield  plots  over  the  two-year 
period  to  determine  whether  irrigation  had  affected  the  pro¬ 
tein  content  of  the  wheat. 

Table  VI  gives  the  results  observed. 


TABLE  VI 

Mean  protein  content  {%)  from,  irrigated  plots 


Plot 

1945  1946 

Brooks 

Hallman  Brooks  Hallman 

Irrigations 

1 

2  3  3 

Mean  protein  content 

13.9 

11.6  12.6  12.6 

The  plots  at  the  Brooks  Horticulture  Station  and 
at  Hallman’s  were  situated  on  siiailar  soil.  During  1945 
Hallman’s  received  considerably  more  water  than  did  the 
Brooks  Station  plot.  The  mean  protein  content  of  the  wheat 
from  Hallman’s  was  2.4^  lower  than  that  from  the  Brooks 
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Station.  During  1946  both  plots  received  similar  amounts  of 
moisture  and  that  year  the  protein  contents  were  similar. 

It  may  also  b  e  noted  that  a  reduction  occurred  in  the  mean 
protein  from  Brooks  when  increased  moisture  was  received. 

The  increase  in  the  Hallman  mean  protein  content  for  1946 
may  be  accounted  for  partially  by  the  fact  that  this  plot 
was  located  on  land  previously  in  row  crops. 

Although  the  evidence  is  again  not  conclusive,  it 
indicates  that  a  reduction  in  protein  content  may  be  expected 
as  a  result  of  applying  irrigation  water  when  moisture  is 
limiting. 


INTERRELATION  OP  QUALITY  CHARACTERISTICS 


Correlation  coefficients  were  calculated  for  the 
more  important  quality  interrelations.  The  values  are  pre¬ 
sented  in  Tables  VII  and  VIII.  Scatter  diagrams  with  regres¬ 
sion  lines  'to  illustrate  three  of  the  distributions  obtained 
are  presented  in  Figures  9  and  10. 

Correlation  coefficients  in  Table  VII  were  calcu¬ 
lated  on  the  means  of  the  22  varieties  grown  at  Edmonton  and 
Brooks  for  two  years.  Highly  significant  coefficients  were 
obtained  for  the  correlation  of  protein  content  with  each  of 
doughball  time,  mixogram  area,  and  viscosity;  for  mlxogram 
area  with  each  of  doughball  time  and  viscosity;  and  for 
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TABLE  VII 

Correlation  coefficients  between  the  quality 
determinations  on  22  varieties 
Two  stations,  two  years 


Doughball 

time 

Pearling, 

i 

Mixogram 

area 

Viscosity^*” 

Wheat  protein,  % 

0.596 

-0.171 

0.772 

0.783 

Doughball  time 

-0.201 

0.554 

0.597 

Pearling,  % 

-0.244 

-0.217 

Mixogram  area 

0.853 

*  Viscosity  values  for  one  year  only. 

Significance  of  correlation 

coefficients!  1%  =  0 
5%  =  0 

.549 

.433 

e:5oept  viscosity!  =  . 

5^  «=  . 

575 

456 

TABLE 

VIII 

Correlation  coefficients  between  the  quality 
determinations  on  10  varieties 

Six  stations,  two  years 

Doughball 

time 

Pearling, 

. % . 

Mixogram 

area 

Viscosity*'^ 

Wheat  protein,  % 

0.900 

0.305 

0.950 

0.732 

Doughball  time 

0.026 

0.801 

0.707 

Pearling,  fo 

0.189 

0.690 

Mixogram  area 

0.937 

Viscosity  values  for  one  year  only. 

Significance  of  correlation  coefficients:  1%  =  .798 

b%  =  .666 
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Scatter  diagram  with  regression  line  for  protein  % 
and  mixogram  area*  r  “  0.772 
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Figure  10 


Scatter  diagram  with  regression  line 
for  doughball  time  and  mixogram  area 
r  ==  0*554 
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doughball  time  with  viscosity*  Negative  non-significant  co¬ 
efficients  were  obtained  for  pearling  with  each  of  the  other 
quality  tests. 

Table  VIII  contains  the  corresponding  values  for  the 
means  of  the  ten  most  promising  varieties  from  all  stations 
for  two  years*  The  same  relationship  was  found  with  the 
exception  of  the  values  for  pearling*  Here  a  positive  non¬ 
significant  correlation  was  obtained  for  pearling  with  dough- 
ball  time,  mixogram  area,  and  protein.  A  positive  signifi¬ 
cant  value  was  obtained  for  pearling  with  viscosity*  The 
latter  value  is  not  in  agreement  with  the  previous  ones* 

The  number  of  individuals  considered  was  small  and,  as  has 
been  previously  stated,  the  pearling  results  obtained  from 
varieties  which  fall  within  a  group  were  erratic*  Since  these 
varieties  were  similar,  the  coefficients  involving  pearling 
relationships  cannot  be  considered  reliable. 

The  high  correlations  among  protein  content,  dough- 
ball  time,  mixogram  area,  and  viscosity.  Indicate  that  these 
tests  are  about  equally  reliable  as  indicators  of  quality  in 
soft  spring  wheat*  The  variations  between  the  coefficients 
calculated,  however,  indicate  that  no  one  of  the  tests  alone 
gives  a  complete  measure  of  quality  as  determined  by  the 
others  * 

In  the  literature  reviewed  earlier  in  this  thesis 
reference  was  made  to  the  fact  that  other  workers  have  found 
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significant  correlations  betv/een  the  values  obtained  from 
these  tests  and  the  values  determined  from  actual  baking 
quality.  Unfortunately  in  this  project  no  absolute  measure 
of  baking  quality  was  determined,  so  there  is  no  standard 
for  quality  which  may  be  used  in  the  calculation  of  the  mul¬ 
tiple  correlation  coefficient.  It  has,  therefore,  not  been 
possible  to  determine  the  variation  in  baking  quality 
which  may  be  accounted  for  by  variations  in  the  other  quality 
tests . 

Correlation  coefficients  were  also  calculated  for 
the  means  of  the  values  obtained  from  the  collaborative  data 
from  Guelph.  The  coefficients  are  presented  in  Table  IX 
and  scatter  diagrams  with  regression  lines  are  illustrated 
in  Figure  11.  A  hi^ly  significant  correlation  was  obtained 
for  doughball  time,  mlxogram  area,  and  pearling  percentage 
for  1945.  The  1946  means,  however,  gave  a  highly  significant 
relationship  for  mlxogram  area  only.  The  coefficients  for 
both  pearling  percentage  and  doughball  time  are  Just  below 
significance.  In  both  instances  there  is  a  discrepancy 
between  laboratories  for  one  or  two  values  obtained.  Since 
the  number  of  samples  is  small  the  influence  of  a  single  value 
is  quite  marked. 

It  is  considered  Justifiable  to  assume  from  the  data 
obtained  and  the  correlation  coefficients  calculated  that  the 
results  of  the  two  laboratories  are  in  reasonable  agreement. 
The  varleties--with  the  exceptions  mentioned-*were  placed  in 
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TABLE  IX 

Correlation  coefficients  between  quality 
determinations  on  10  varieties  at 
Guelph  and  Edmonton  laboratories 


1945 

1946 

Doughball  time 

0.978 

0.627 

Pearling,  % 

0.946 

0.628 

Mixogram  area 

0.803 

0.851 

Significance  of 

correlation 

coefficients 

-  .765 
•=  .632 


Except  irdxogram  areas 

1%  =  .798 

5%  =  .666 

the  same  order  on  the  basis  of  the  results  obtained  at  Guelph 
and  at  the  University. 

DISCUSSION 


Of  all  the  varieties  tested,  Lemhi  is  considered 
to  be  the  most  promising  under  Alberta  conditions.  Lemhi 
has  a  low  protein  content,  low  doughball  time,  low  mixogram 
area,  low  viscosity,  and  relatively  high  pearling  percentage. 
It  yields  well,  has  strong  straw,  grades  well,  and  can  be 
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matured  without  difficulty  under  average  iilberta  conditions. 
The  Prelude  x  Dicklow  selections,  2780-A,  3216-7,  3226-A, 
3226-E,  Escondido,  Idaed,  and  Eunyip  v/ere  too  hard  to  be  used 
for  high  quality  cake  and  pastry  flour.  Federation,  Dicklow, 
and  Onas,  although  of  good  quality,  required  a  long  season 
to  mature.  They  graded  lo?/  because  of  this  and,  since 
their  quality  is,  with  the  exception  of  Dicklow,  not  quite 
so  good  as  that  of  Lemhi,  they  cannot  be  recommended. 

The  Bunyip  x  Dicklow  selections  have  good  quality, 
mature  a  little  later  than  Lemhi,  and  tend  to  grade  lower. 

It  would  appear  advisable  to  use  them  in  future  breeding 
jj?  o grams  to  develop  earlier  maturing  varieties  of  high 
quality. 

In  the  light  of  present  knowledge,  it  is  probably 
advisable  to  grow  soft  spring  mdieat  only  on  irrigated  land 
in  the  southern  part  .of  the  province.  If  the  protein  con¬ 
tent  is  to  be  kept  down  to  the  desired  level,  it  is  necessary 
to  irrigate  consistently.  From  the  results  obtained  from 
the  plots  there  can  be  little  doubt  that  moisture  supply  is 
an  important  factor  in  the  production  of  high  quality  soft 
spring  wheat. 

The  data  obtained  from  both  the  commercial  survey 
work  and  the  plots  sho?/  that  it  is  advisable  to  grow  soft 
spring  wheat  on  the  heavier  soils.  Apparently  the  moisture- 
holding  capacity  of  the  land  has  a  decided  influence  on  the 
final  quality  of  this  crop.  It  is  also  recommended  that  it 
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be  grown  after  a  cereal.  Annual  legumes  did  not  appear  to 
cause  an  increase  in  protein  content,  but  perennial  legumes 
(alfalfa)  had  a  decided  effect.  It  is  recommended  that  soft 
wheat  should  not  be  grown  immediately  following  such  crops. 

These  recommendations  are  made  on  the  basis  of  only 
two  years*  work  with  soft  white  spring  wheat  so,  as  additional 
information  is  obtained,  some  modifications  may  be  expected. 

SUMIMY 


1.  Twenty- two  varieties  and  selections  of  soft  white 
spring  wheat  were  tested  for  agronomic  adaptation  and  quality 
performance  under  varying  Alberta  conditions. 

2.  Classification  of  the  varieties  was  based  mainly  on 
yield,  time  of  maturity,  grade,  protein  content,  doughball 
time,  mixogram  area,  and  viscosity. 

3.  The  data  obtained  in  this  study  placed  the  varie¬ 
ties  consistently  regardless  of  the  location  or  year  in  which 
they  were  grown. 

4.  In  a  collaborative  study  with  the  Ontario  Agricul¬ 
tural  College  at  Guelph,  ten  varieties  were  rated  similarly 
by  both  laboratories. 

5.  Bunyip,  Escondido,  Idaed,  the  Prelude  x  Dicklow 
selections,  2780-A,  3216-7,  3226-A,  and  3226-B,  were  too  hard 
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for  recommendation  In  Alberta. 

6*  The  Bunyip  x  Dicklow  selections.  Federation,  Federa¬ 

tion  X  Dicklow,  Onas,  and  Onas  41,  although  of  good  quality, 
were  late  in  maturing  and  low  in  grade. 

7.  Lemhi  was  the  most  satisfactory  variety  both  as  to 
agronomic  characters  and  quality  performance.  It  appeared 
suitable  for  production  in  Alberta. 

8.  It  appears  advisable  to  continue  a  breeding  program 
with  the  object  of  developing  earlier  high-quality  varieties. 

9.  •  The  highest  quality  wheat  was  produced  on  irrigated 
lend,  with  the  best  quality  obtained  where  ample  water  was 
applied. 

10.  The  lowest ^quality  wheat  was  obtained  from  the 
black  soils  at  Edmonton. 

11.  Quality  of  wheat  from  the  gray  soil  area  appeared 
fairly  good  on  the  basis  of  relative  quality  tests.  Soft 
spring  wheat  cannot  be  recommended  for  this  zone,  however, 
until  a  more  Intensive  quality  testing  program  has  been  under¬ 
taken. 

12.  A  survey  to  determine  the  protein  content  of  com¬ 
mercially  grown  Lemhi  wheat  was  carried  out  in  the  Eastern 
Irrigation  District. 
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13 ♦  The  protein  content  of  soft  white  spring  wheat 

grown  after  alfalfa  was  higher  than  that  of  samples  grown 
after  annual  legumes  and  cereals* 

14*  The  protein  content  of  soft  white  spring  wheat 

samples  from  light  soil  was  relatively  high.  There  was  a 
gradual  decrease  as  the  moisture-holding  capacity  of  the  soil 
increased* 

15*  Correlation  coefficients  calculated  on  the  means 

of  the  data  indicate  that,  although  there  is  a  relationship 
between  the  quality  tests  performed  no  one  test  can  give  an 
entirely  reliable  measure  of  quality* 
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University  of  British  ColuiTibia,  for  supervising  the  plots 
grown  there. 

The  members  of  the  staffs  of  the  Cereal  Division 
and  the  Division  of  Plant  Biochemistry  of  the  Department  of 
Plant  Science  who  assisted  so  greatly  with  much  of  the  routine 
work  of  the  project. 

The  many  people  throughout  the  Brooks  Irrigation 
District  who  cooperated  in  placing  the  plots  and  obtaining 
commercial  samples;  in  particular  Mr.  P.  D.  Hargrave  of  the 
Provincial  Horticulture  Station,  Brooks,  Mr.  J.  D.  Rawlins 
of  the  Maple  Leaf  Milling  Company,  Medicine  Hat,  Mr.  H.  T. 
Schmidt  of  the  Alberta  Pacific  Grain  Company,  Brooks,  Mr. 

V.  P.  Hallman,  and  Mr.  L.  L.  Trimmer. 
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APPENDIX 


Th«  tablee  presented  in  this  section  give  the  individual  sta¬ 
tion  data  for  all  determinations. 

The  plot  at  Triniaer’s  was  destrosred  by  birds  In  1945  and, 
consequently  no  data  for  this  plot  are  iaaoluded. 

Yield  data  for  the  Brooks  Ilorticultijre  Station  for  1946  are 
also  omitted  because  of  extensive  bird  dazoage. 

A  few  of  the  sample®,  iparticularly  Dicklow,  were  spoiled  by 
mildew*  Dashes  have  been  placed  in  the  tables  where  samples  have  been 
rendered  unsatisfactory* 


APPSNDIX  TABLE  I 
DODCHBALL  TIME  (minutes) 

Collaborative  data  from  Edmonton  and  Guelph  -  1945  end  1946 


Guelph 

Edmonton 

FalllB  Hallman 

Mean 

Brooks 

Faille  Hallman 

lie  an 

2-8tation 

mean 

Tariety 

N.S.N. 

1945 

1946 

1945 

1946 

1945 

1946 

1945 

1946 

1945 

1946 

1945 

1946 

1945 

1946 

1945 

1946 

1945 

1946 

Bunylp  z  Dicklov 

H-43-4 

36 

38 

32 

26 

32 

25 

33 

30 

24 

40 

26 

41 

21 

30 

24 

37 

28 

34 

Bunylp  z  Dicklov 

H-43-8 

28 

37 

28 

27 

29 

28 

28 

31 

23 

37 

26 

33 

20 

33 

23 

34 

26 

32 

Bunylp  z  Dicklov 

H-43-12 

32 

38 

31 

28 

32 

26 

32 

31 

21 

35 

28 

40 

20 

29 

23 

35 

28 

33 

Dicklov 

1-33-10 

33 

31 

29 

27 

32 

22 

35 

27 

22 

30 

27 

38 

24 

29 

24 

32 

29 

29 

Federation  z  Dicklov 

1-45-8 

29 

79 

32 

25 

32 

27 

31 

44 

21 

37 

34 

44 

22 

30 

26 

37 

28 

40 

Idaed 

1-45-2 

52 

50 

45 

29 

50 

38 

49 

39 

36 

44 

47 

59 

31 

48 

40 

50 

44 

44 

Lenhi 

1-45-1 

34 

45 

29 

26 

34 

27 

32 

33 

21 

36 

26 

44 

23 

35 

25 

38 

28 

36 

Onas 

1-45-9 

51 

38 

34 

38 

39 

29 

41 

35 

31 

43 

35 

55 

26 

42 

32 

47 

36 

41 

(P  z  D)D  z  (P  z  D)* 

H-44-24 

43 

24 

30 

32 

59 

45 

39 

48 

40 

Red  Bobs** 

1-43-10 

70 

72 

72 

71 

71 

77 

55 

62 

66 

2780^ 

1-45-3 

89 

67 

56 

48 

77 

28 

74 

48 

59 

60 

59 

57 

49 

42 

54 

53 

64 

50 

Plot  mean 

45 

47 

39 

30 

43 

28 

33 

42 

38 

46 

29 

36 

*  Data  for  1946  only 

Data  for  1945  ohly 


APPENDIX  TABLE  II 


MIXOGRAM  AREA  (sq.  in.) 

CoUaboratlTS  data  from  Ednontcai  and  Guelph  -  1945  and  1946 


Guelph _ _ _  _ Edmonton 


Variety 

N.S.N. 

Brooks 

Fallis 

Hallman 

Mean 

Brooks 

Fallis  . 

Hallman 

Mean 

2-station  mean 

1945 

1946 

1945 

1946 

1946 

1946 

1945 

1946 

1945 

1946 

1945 

1946 

1945 

1946 

1945 

1946 

1945 

1946 

Bunyip  x  Dicklow 

E-43-4 

11.13 

9.20 

10.14 

8.00 

8.41 

6.19 

9.89 

7,80 

9.62 

9.69 

9.15 

7.13 

6,77 

7,59 

8,51 

8.14 

9.20 

7,97 

Bunylp  X  Didclow 

H-43-8 

9.38 

9.08 

10,73 

6.64 

9.76 

7.36 

9.96 

7.69 

7,93 

7,88 

9.13 

7,57 

7.34 

7.66 

8.13 

7.70 

9.04 

7,70 

Bunyip  x  Dicklow 

H-43-12 

1C  .10 

9.91 

10.87 

5.78 

9.47 

7.06 

10.15 

7.58 

8.36 

10.46 

8.98 

5.56 

7,98 

7.57 

8.44 

7,86 

9.30 

7.72 

Dicklow* 

1-33-10 

11.35 

- 

8.55 

5.58 

9.89 

~ 

9.93 

- 

9.92 

- 

7,47 

6.23 

8.20 

- 

8.53 

“ 

9,23 

- 

Federation  x  Dicklow 

I-45-e 

11.33 

11.04 

10.05 

6.93 

9.79 

7.12 

10.39 

8,37 

10.13 

9,97 

8.59 

7.85 

8.05 

7.84 

8.92 

8.55 

9.66 

9.26 

Idasd 

1-45-2 

11.73 

10.48 

11.30 

7.43 

11.48 

7.17 

11.50 

8.36 

10,51 

11.57 

9.95 

8.36 

9.90 

8.67 

10.12 

9.53 

10.81 

8.94 

Lendii 

1-45-1 

9.38, 

10.82 

9.80 

5.47 

8.41 

5.84 

9.20 

7,38 

U.72 

10.90 

8.08 

7.38 

7.21 

6.33 

9.00 

8.20 

9.10 

7,79 

Cnas 

I-4i-9 

10.53 

9.14 

10.23 

6,77 

9,17 

6.68 

9.98 

7.53 

7.36 

7.62 

8.84 

8.06 

8,74 

6.61 

8.31 

7,43 

9.14 

7.48 

(P  X  D)D  X  (P  X  D)** 

H-44-24 

9.42 

7,04 

7.76 

8.07 

10,10 

8.10 

7.52 

8,57 

8.32 

Red  Bobs** 

1-43-10 

8.63 

- 

— 

9.39 

8.20 

8.26 

8.62 

27aO-A 

1-45-3 

14.26 

12.50 

10.24 

7.61 

11.11 

7.55 

11 .87 

9.22 

11,69 

12.16 

8.90 

8.87 

9.88 

7,59 

10.16 

9.54 

11.01 

9.38 

Plot  mean 

10.78 

10.17 

10.21 

6.72 

9.72 

6,97 

__ 

9.66 

10.04 

8.73 

7.51 

8.23 

7.49 

*  Brooks  and  Hallman  samples  laoulded,  1946 

**  Data  for  one  year  only 

HOTS:  Red  Bobs  is  a  hard  spring  variety  and  determinations  were  made  with  a  higher  spring  tension. 


APPENDIX  TABLE  III 


PEARLING  PEHDENTAGE 

ColIaboratiTe  data  from  Edmonton  and  Guelph  -  1945  and  1946 


_ Guelph _ _  _ Edmonton _ 

2-ctation 

Broohs  Fallls  Hallman  Mean  Brooks  Faille  Hallman  Ifean  _  mean 


Variety 

k.S.N. 

1945 

1946 

1945 

1946 

1945 

1946 

1945 

1946 

1945 

1946 

1945 

1946 

1945 

1946 

1945 

1946 

1945 

1946 

Bunylp  X  Dleklow 

H-43-4 

31.3 

27,1 

33.4 

30.4 

33.4 

31.8 

32.7 

29.8 

70.5 

65.0 

69.0 

70.3 

69.5 

67.8 

69.7 

67,0 

51.2 

48.4 

Bunylp  z  Dlcklov 

E-43-e 

34,2 

25  .8 

32.9 

30.9 

32.1 

29.6 

33.1 

29.1 

63.0 

59.8 

66.0 

68,7 

68.5 

72.9 

65.8 

67.1 

49.5 

48.1 

Bunylp  z  Dleklow 

H-43-12 

36  .1 

27,9 

32.5 

31.6 

34.2 

30.2 

34.3 

29.9 

68.5 

64.8 

67.5 

70.1 

66.5 

61.3 

67.5 

65.4 

50.9 

47.6 

Dleklow 

I-3S-10 

33.5 

27,4 

37.3 

34.0 

35.5 

29.7 

37.1 

30.4 

73,0 

63.5 

73.0 

66.1 

71.5 

64.8 

72,5 

64.8 

54.8 

47.6 

Federation  z  Dleklow 

1-45-8 

32.7 

24,7 

35,0 

27.3 

33.8 

30.7 

33.8 

27.6 

66.5 

61.4 

72.5 

63.2 

69.5 

74.2 

69.5 

66.3 

51.6 

47,0 

Idasd 

1-45-3 

42.0 

34.3 

30.0 

29.6 

39.1 

37,7 

39.7 

33.9 

80.0 

78.2 

78.0 

67,4 

74,5 

78,9 

77,5 

74.8 

58.6 

54.4 

LKnbl 

1-45-1 

32.3 

2G.9 

34.2 

29.9 

34.9 

33.4 

33.6 

30.1 

66.5 

64.8 

70.0 

67.9 

61.0 

73,2 

65.8 

68.6 

49.6 

49.4 

Qnaa 

1-45-9 

36,6 

29,3 

34.2 

29.4 

34.8 

33.7 

35.2 

30.8 

70.0 

70.4 

69.5 

64.6 

69.0 

72.8 

69,5 

69.3 

52.4 

50.0 

(P  z  D)D  z  (P  X  D)* 

H-44-24 

27.8 

27.3 

30.9 

28.7 

79.4 

63.9 

67.6 

70.3 

49.5 

Bed  Bobs* 

1-43-10 

28.2 

28.7 

27.3 

28.1 

54.0 

67.5 

52.5 

54,7 

41.4 

2780-A 

I-4S-3 

32.5 

28.9 

30.6 

24.6 

30.0 

27,8 

31.0 

27.1 

66.5 

68.0 

64.0 

67,3 

61.0 

66.6 

63.8 

67.3 

47.4 

47,2 

Plot  mean 

34.4 

28.1 

33.7 

29.5 

33,5 

31.6 

67.8 

67.5 

68.7 

67.0 

66.4 

70,0 

*  Data  for  (me  year  only. 


APPENDIX  TABLE  IV 


Days  to  maturity  for  soft  spring  wheat 
varieties  -  1945  and  1946 
Determined  at  Edmonton  only 


Variety 

1946 

1946 

Mean 

Bunyip 

108 

117 

112 

Bunyip  x  Dicklow  4 

107 

119 

113 

Bunyip  x  Dicklow  8 

no 

116 

113 

Bunyip  x  Dicklow  12 

111 

120 

117 

Dicklow 

116 

120-i- 

118+ 

Federation  41 

111 

121 

116 

Federation  x  Dicklow 

110 

120 

115 

Escondido  41 

106 

109 

107 

Idaed 

102 

108 

105 

Lemhi 

106 

117 

111 

Onas 

112 

118 

115 

Onas  41 

109 

118 

114 

Prelude  x  Dicklow  20 

104 

no 

107 

Prelude  x  Dicklow  23 

105 

108 

107 

Prelude  x  Dicklow  28 

104 

115 

109 

(P  X  D)D  X  (P  X  D)  23 

105 

112 

108 

(P  X  D)D  X  (P  X  D)  24 

104 

115 

no 

Red  Bobs 

106 

109 

108 

2780-A 

109 

115 

112 

3216-7 

107 

122 

115 

3226-A 

no 

121 

116 

3226-B 

—  . . . . . . .  "  . . . 

no 

123 

117 

APPENDIX  TABLE  V 


Straw  strength  of  soft  spring  wheat  ▼arietiss  -  1945  and  1946* 


Yariety 

1946 

1946 

2-year  mean 
Edmonton 
and  Brooks 

2-year  mean 
all  stations 

Brooks 

Hallman 

Edmonton 

Mean# 

Brooks 

Trimmer 

Edmonton 

Fallis 

Itean# 

Bunylp 

10.0 

8.0 

9.0 

8.0 

7.0 

7.5 

8.0 

Bcayip  x  Dicklow  4 

10.0 

9.0 

8.0 

9.0 

8.0 

5.0 

4.0 

9.0 

6.0 

7,6 

7.0 

Bunylp  X  dcklow  8 

10.0 

10.0 

8,0 

9.0 

8.0 

8.0 

8.0 

10,0 

8.0 

8.5 

9.0 

Bunylp  X  Dleklow  12 

10.0 

10.0 

9.0 

9.5 

8.0 

8.0 

6.0 

10.0 

7,0 

8.0 

9.0 

Dicklow 

9.0 

9.0 

8.0 

9.5 

6.0 

5.0 

- 

10.0 

- 

7,0 

8.0 

federation  41 

10.0 

9.0 

9,5 

9.0 

8.0 

8.5 

9,0 

federation  x  Dicklow 

10.0 

10.0 

8.0 

9.0 

7.0 

6.0 

7,0 

10.0 

7.0 

8.0 

8.0 

Escondido  41 

9.0 

7.0 

8.0 

5.0 

7,0 

6.0 

7.0 

Idaed 

9.0 

9.0 

7.0 

8.0 

9.0 

4.0 

8.0 

10.0 

8.5 

8.0 

8.0 

Lemhi 

10.0 

9.0 

8.0 

9,0 

8.0 

5.0 

7.0 

10.0 

7.6 

8.0 

7.6 

Onas 

9.0 

10.0 

9«0 

9.0 

9.0 

6.0 

6.0 

10.0 

7,5 

8.0 

8.0 

Onas  41 

10.0 

9.0 

9,5 

9.0 

7.0 

8.0 

9.0 

Prelude  x  Dicklow  20 

9,0 

7,0 

8,0 

5.0 

8.0 

6.5 

7.0 

Prelude  x  Dicklow  23 

8.0 

7.0 

7,5 

6.0 

9.0 

7.5 

7.5 

Prelude  x  Dicklow  28 

8.0 

7.0 

7.5 

2.0 

6.0 

4.0 

6.0 

(P  X  D)D  X  (P  X  D)  23 

8.0 

7.0 

7.5 

4.0 

7.0 

5.5 

6.5 

(P  X  D)D  X  (P  X  D)  24 

9.0 

8.0 

8.5 

8.0 

6.0 

7,0 

10,0 

7,5 

8.0 

Red  Bobs 

10.0 

9.0 

8,0 

9,0 

8.0 

8.0 

8.0 

8.5 

278(y-A 

9.0 

8.0 

8.0 

8.5 

5.0 

6.0 

7.0 

9,0 

6.0 

7.0 

7.5 

3216-7 

10.0 

8.0 

9.0 

7,0 

8.0 

7.5 

8.0 

3226-A 

10.0 

8.0 

9,0 

6.0 

6.0 

6.0 

7,5 

3226-B 

10.0 

8.0 

9.0 

7.0 

7.0 

7.0 

8.0 

Plot  mean 

9.4 

9.3 

7.9 

6.9 

5.9 

6.7 

9.8 

Straw  strength  was  determined  only  at  the  atatlons  listed.  #  Mean  for  Edmonton  and  Brooks 


APPENDIX  TABLE  71 

Haigbt  of  soft  spring  i^at  Tarlstles  -  1945  and  1946 
(measurements  In  inches) 


1945 _  _ 1946 


Tariety 

Brooks 

Hallman 

Edmonton 

U.B.C. 

Mean 

Edmonton  Mean 

and  Brooks  all  stations 

Brooks 

Trinnner 

TTwl  1  man 

Edmonton 

Fallis 

1 

U.B.C. 

Mean 
Edmonton 
and  Brooks 

Mean 

all  stations 

2-year  mean 
Edmonton 
and  Brooks 

2-yBar  i 
all  8ta1 

Buaylp 

35 

32 

34 

49 

46 

48 

41 

Bunylp  X  Dldclow  4 

37 

41 

31 

28 

34 

34 

51 

46 

43 

47 

43 

32 

49 

46 

42 

40 

Bonylp  z  Dieklow  8 

33 

39 

31 

25 

32 

32 

46 

42 

39 

44 

42 

28 

45 

40 

38 

37 

Bunylp  z  Dieklow  12 

36 

38 

32 

25 

34 

33 

46 

44 

39 

45 

42 

27 

46 

40 

40 

37 

Dieklow 

39 

43 

35 

33 

37 

38 

49 

47 

43 

46 

44 

32 

48 

44 

42 

41 

federation  41 

32 

30 

31 

48 

45 

46 

38 

federation  z  Dieklow 

36 

40 

28 

26 

32 

32 

50 

45 

43 

47 

42 

31 

48 

43 

40 

39 

Bseondido  41 

36 

31 

34 

45 

44 

44 

39 

Idaed 

33 

34 

28 

26 

30 

30 

42 

40 

37 

42 

36 

28 

42 

38 

36 

35 

Lemhi 

37 

39 

31 

31 

34 

34 

45 

46 

42 

46 

42 

33 

46 

42 

40 

39 

Onas 

32 

40 

29 

33 

30 

34 

47 

45 

40 

45 

41 

32 

46 

42 

38 

38 

Oaaa  41 

32 

31 

32 

48 

45 

46 

39 

Prelude  z  Dieklow  20 

35 

29 

32 

48 

43 

46 

39 

Prelude  z  Dieklow  23 

34 

29 

32 

45 

50 

48 

41 

Prelude  z  Dieklow  28 

36 

30 

33 

50 

46 

48 

40 

(P  z  D)D  z  (P  z  D)  23 

38 

33 

36 

51 

50 

50 

43 

(P  z  D)D  z  (P  z  D)  24 

35 

31 

33 

46 

43 

41 

46 

39 

28 

46 

40 

40 

39 

Bed  Bobs 

37 

43 

31 

28 

34 

35 

49 

47 

48 

41 

39 

2780-A 

39 

46 

35 

33 

37 

38 

53 

53 

48 

52 

47 

32 

52 

48 

45 

44 

3216-7 

38 

34 

36 

51 

47 

49 

43 

3226-A 

41 

34 

37 

52 

48 

50 

44 

3226-B 

39 

33 

36 

53 

47 

50 

43 

Plot  ween 

35.9 

40.3 

31.3 

28.8 

48.3 

45.1 

41.5 

46.2 

41.8 

30.3 

APPENDIX  TABLE  VII 


Held  (bu.  per  acre)  of  soft  eprlng  rtheat  varieties  -  1945  and  1946* 


1945 _  _ 1946 


Usan  2~year  aean 


Tarletar 

ISiaks 

MlPBton 

Fallls 

TJ.B.C. 

Edmonton 
and  Brooks 

Its  an 

all  stations 

Trimmer 

Hedlman 

Edmonton 

Faille 

U.B.C. 

Mean 

all  stations 

Edmonton 
and  Brooks 

2-year  mean 
all  stations 

Bunylp 

41.7 

27.1 

34.4 

49.0 

39.3 

Bunylp  X  Dleklov  4 

43.6 

53.4 

41.5 

28.1 

64.4 

42.5 

46.2 

85.2 

74.2 

62.4 

48,7 

35.5 

61.2 

49.2 

53.7 

Bnnylp  x  Dleklov  8 

47.0 

66.3 

44.2 

31.4 

48.4 

45.6 

47.6 

69.0 

64.8 

68.0 

54.7 

46.6 

60.6 

53.1 

53.0 

Bunylp  X  Dleklov  12 

49.9 

49.0 

41.5 

28.6 

67.7 

45,7 

47.3 

82.6 

69.1 

68.3 

54.9 

43.2 

63.6 

53.2 

55.5 

Dleklov 

55.1 

62.4 

50.4 

28.9 

52.2 

52.8 

49.8 

91.2 

80.3 

49.1 

44.0 

42.4 

61.4 

51.5 

55.6 

Federation  41 

43.5 

38.4 

41.0 

62.2 

46.0 

Federation  x  Dleklov 

57.7 

62,7 

42.3 

25.0 

46.2 

50.0 

46.8 

99.8 

68.3 

63.6 

51.4 

52.4 

67.1 

54.5 

56.9 

Escondido  41 

36.1 

24,0 

30.0 

58.9 

39,7 

Idaed 

39.0 

38.1 

26.3 

26.8 

58.9 

32.6 

37.8 

65.8 

56.3 

61.2 

45.6 

64.0 

58.6 

42.2 

48.2 

Laohl 

55.0 

58.8 

41.4 

29.7 

79.3 

44.1 

52.8 

92.0 

84.6 

72.9 

52.4 

56.4 

71.7 

56.4 

62.2 

Onas 

35,7 

65.3 

39.4 

25.5 

76.4 

37.6 

48.5 

78.1 

73.1 

58.2 

49.2 

39.2 

59.6 

44.4 

54.0 

Onas  41 

45.7 

45,7 

45.7 

57.2 

49.5 

Prelnde  x  Dleklov  20 

25.7 

29.4 

27.6 

42.7 

32.6 

Prelnds  x  Dleklov  23 

34.1 

30.7 

32.4 

59.0 

41.3 

Prelude  x  Dleklov  28 

34.0 

27.1 

30.6 

66.1 

42.4 

(P  X  D)D  X  (P  X  D)  23 

24.4 

25.8 

25  a 

61.6 

37,3 

(P  X  D)D  X  (P  X  D)  24 

38.1 

30.3 

34.2 

58.5 

67.5 

67.7 

37.2 

35.5 

51.2 

45.4 

46a 

Bed  Bobs 

35.4 

44.1 

28.2 

27.7 

57,0 

31.8 

38.5 

56.3 

40.0 

41.4 

2780>A 

3B.4 

52.9 

39.2 

30,7 

74.6 

38.8 

47.2 

78.6 

73.6 

70.7 

55.0 

52.4 

66.0 

49.4 

56.6 

3216-7 

45.9 

32.8 

39.4 

60.6 

46.4 

3226-A 

39.5 

35.0 

37.2 

69.4 

48.0 

3226-8 

36.9 

36.8 

36.8 

65.9 

46.5 

Plot  aasn 

41.0 

55.3 

35.3 

28.2 

62.5 

80.1 

70.2 

61.4 

49.3 

46.8 

Brooks  yields  oaltted  because  of  exessslTe  bird  dsoage. 


APISHDIX  TABLE  Till 


Weight  per  hiahel  (lb.)  of  scft  spring  wheat  ▼ariatles  -  1945  and  1946 


1945 _  _ 1946 


Variety  Brooks 

Eallnan 

Edaonton 

Fallis 

n.B.c. 

Ifean 

Edaonton 
and  Brooks 

Mean 

all  stations 

Brooks 

Trinnnor 

Hal Inmn 

Edmonton 

Fallis 

U.B.C. 

Mean 
Edmonton 
and  Brooks 

Mean 

all  stations 

2-year  mean 
Edaonton 
and  Brooks 

2-yoar  aean 
all  stations 

Banyip 

64.5 

65.5 

65.0 

63.5 

64.0 

63.8 

64.4 

Bunylp  z  Dicklow  4 

65.0 

65.5 

66.5 

65.0 

64.0 

65.8 

65.2 

65.0 

62.0 

62.0 

64.0 

62.0 

63.0 

64.5 

63.0 

65.1 

64.0 

Bunyip  z  Dicklow  8 

65.5 

65.0 

66.0 

64.0 

64.0 

65.8 

64.9 

64.0 

62.5 

63.0 

63.5 

63.0 

62.0 

63.6 

63.0 

64.8 

63.7 

Bnnyip  z  Dldclow  12 

65.5 

64.5 

66.0 

65.5 

64.0 

65.8 

65.1 

65.0 

62.0 

62.0 

62.5 

62.0 

63.0 

63.2 

62.9 

64.8 

63.8 

Dicklow 

62.5 

62.0 

64.5 

59.5 

60.0 

'  63.5 

61.7 

57.0 

56.0 

54.5 

57.0 

59.0 

60.0 

57.0 

57.3 

60.2 

59.3 

Federation  41 

64.0 

65.0 

64.5 

62.5 

63.0 

62.8 

63.6 

Federation  z  Dicklow 

65.5 

63.5 

65.5 

64.0 

65.5 

65.5 

64.4 

63.5 

61.0 

61.0 

63.0 

61.5 

61.0 

63.2 

61.8 

64.4 

63.0 

Escondido  41 

64.5 

64.5 

64.5 

64.0 

65.0 

64.5 

64.5 

Idaed 

65.0 

64.5 

65.5 

66.0 

64.0 

65.2 

65.0 

65.0 

62.5 

62.0 

65.0 

62.5 

63.5 

65.0 

63.4 

65.1 

64.1 

Leiahl 

65.0 

64.0 

66.0 

64.0 

62.5 

65.5 

64.3 

64.5 

62.0 

61.0 

63.5 

60.5 

61.5 

64.0 

62.2 

64.8 

63.1 

Oaas 

64.5 

64.0 

64.5 

64.5 

64.0 

64.5 

64.3 

63.5 

58.0 

60.0 

62.0 

61.0 

62.5 

62.8 

61.2 

63.6 

62.6 

Onas  41 

64.5 

65.0 

64.8 

63.0 

62.5 

62.8 

63.8 

Prelude  z  Dicklow  20 

64.5 

65.5 

65.0 

63.5 

63.0 

63.2 

64.1 

Prelude  z  Dicklow  23 

64.5 

65.5 

65.0 

64.0 

64.0 

64.0 

64.5 

Prelude  z  Dicklow  28 

65.0 

65.5 

65.2 

64.5 

64.5 

64.5 

64.8 

(P  z  D)D  z  (P  z  D)  23 

62.5 

64.5 

63.5 

64.5 

61.5 

63.0 

63.2 

(P  z  D)D  z  (P  z  D)  24 

65.5 

66.0 

65.8 

62.0 

62.0 

61.5 

64.5 

61.5 

62.5 

63.7 

62.3 

63.8 

63.2 

Red  Bobs 

65.0 

65.0 

66.0 

66.0 

64.0 

65.5 

65.2 

63.5 

65.0 

64.2 

64.9 

65.0 

2780-A 

65.0 

64.0 

66.0 

65.0 

63.5 

65.5 

64.7 

65.0 

62.0 

63.0 

65.0 

63.0 

63.5 

65.0 

63.6 

65.2 

64a 

3216-7 

64.0 

65.0 

64.5 

64.0 

63.5 

63.8 

64.2 

3226-A 

64.0 

65.0 

64.5 

63.0 

63.5 

63  je 

63.9 

3226-B 

64.0 

65.0 

64.5 

63.0 

63.0 

63.0 

63.8 

Plot  mean 

64.5 

64.2 

65.3 

64.4 

63.4 

63.5 

61.0 

61.0 

63.2 

61.6 

62.2 

APPENDIX  table  IX 

Grade  of  soft  spring  vbaat  Tarletles  -  1945  and  1946 


Tarlety 

Boayip 

Bimyip  z  Dieklow  4 

Bunyip  z  Dieklow  8 

Bunylp  z  Dieklow  12 

Dieklow 

Pederation  41 

Federation  z  Dieklow 

Escondido  41 

Idaed 

Le^i 

Onas 

Onas  41 

Prelude  z  lB.eklow  20 
Prelade  z  Dieklow  23 
Prelade  z  Dieklow  28 
(P  z  D)D  z  (P  z  D)  23 
(P  X  D)D  z  (P  z  D)  24 
Bmd  Bobs 
2780-A 
3216-7 


1945 

Brooks  Hallman  Edmonton  Fallis  IT,B.C. 


_ 

2-7ear  meen 
Edmonton 
and  Brooks 

'2- year  mean 
all  stations 

Brooks 

Trlnnier 

EaUman 

Edmonton 

Fallis 

U.B.C. 

2 

2 

2.0 

3 

2 

3 

3 

2 

3 

2.5 

3.0 

2 

2 

3 

3 

2 

3 

2.0 

2.5 

2 

2 

3 

3 

2 

3 

2.0 

2.5 

4 

4 

5 

4 

3 

4 

3.5 

4.0 

3 

3 

3.0 

3 

2 

3 

3 

2 

3 

3.0 

2.5 

2 

2 

2.0 

2 

2 

3 

2 

2 

2 

2.0 

2.0 

2 

2 

3 

2 

2 

3 

2.0 

2.5 

3 

3 

4 

3 

3 

2 

3.0 

3.0 

3 

3 

3.0 

2 

3 

2.0 

2 

2 

2.0 

3 

2 

2.0 

2 

4 

2.0 

2 

2 

3 

2 

3 

3 

2.0 

2.0 

1 

2 

2.0 

2.0 

2 

2 

3 

2 

2 

2 

2.0 

2.0 

2 

2 

1.5 

2 

2 

2.0 

2 

2 

2.0 

2 


APPENDIX  TABLE  X 

Wheat  protein  eontent  (^)  of  soft  spring  wheat  -varieties 
(Values  on  13.5^  moisture  basis) 

-  1945  end 

[  1946 

1945 

1946 

Mean 

Mean 

2-year  wan 

Edmonton 

Usan 

Edmonton 

Mean 

S^onton 

2-year  mean 

Variety 

Brooks 

Hallman 

Sdsemton 

fAllis 

U.B.C. 

and  Brooks 

all  stations 

Brooks 

Trimmer 

Hallman 

Edmonton 

Fallis 

U.B.C. 

and  Brooks 

all  stations 

and  Brooks 

all  stations 

Bunylp 

14.1 

14.3 

14.2 

12.3 

12.3 

12.3 

13.2 

Buayip  x  Dieklow  4 

13.3 

10.4 

12.1 

12.2 

9.3 

12.7 

11,5 

11.8 

8.9 

11.7 

10.8 

6.9 

9.1 

11.4 

9.9 

12.0 

10.6 

Bunylp  X  Dleklow  8 

12.5 

10.1 

12.1 

11.7 

9.5 

12.3 

11.2 

10,9 

8,9 

11.3 

10.4 

6.9 

9.2 

10.6 

9.4 

11.5 

10.3 

Bunylp  X  Dleklow  12 

12.7 

11.0 

12.6 

12.4 

9.6 

12,6 

11.7 

11.2 

9.2 

11.5 

10.7 

7.0 

9.4 

10,9 

9.8 

11.7 

10.7 

Dloklow 

12.5 

10.9 

11.4 

10.0 

8.9 

12.0 

10.1 

12 .0 

8.9 

12.0 

10.6 

6.2 

8.6 

11.2 

9.7 

11.6 

10.2 

Federation  41 

12.4 

12.3 

12.4 

11.4 

11.1 

11.3 

11.8 

Federation  x  Dleklow 

13.3 

11.4 

12.9 

U.9 

10.9 

13.1 

12.1 

11.3 

8.6 

12.3 

10.9 

7.0 

10.4 

11.2 

10.1 

11.7 

11.0 

Feeondldo  41 

15.5 

15.2 

15.4 

13,7 

13.1 

13.4 

14.4 

Idaed 

14.4 

13.5 

14.1 

13.8 

n.i 

14.2 

13.4 

12.9 

10.7 

12.9 

11.6 

9.2 

9.0 

12.2 

11.0 

13.2 

12.1 

LeoM 

13.0 

11.4 

13.1 

11.7 

9.0 

13.0 

11.6 

12.8 

8.8 

12.1 

10.9 

7,0 

3.6 

11.8 

10.0 

12.4 

10.8 

Onas 

12.0 

10.5 

12.3 

11.8 

9.2 

12.2 

11.2 

11.6 

10,3 

U,9 

U.6 

7.4 

9.4 

11.6 

10.4 

U.8 

10.7 

Onas  41 

12.9 

12.1 

12.5 

11.0 

11.1 

11.0 

11.8 

Prelude  x  Dleklow  20 

14.3 

14.6 

14.4 

12.4 

11.6 

12.0 

13.2 

Prelude  x  Dlticlow  23 

14.9 

14.6 

14.8 

13.7 

13.2 

13.4 

14.1 

Prelude  x  Dldclow  28 

16.1 

15.5 

15.8 

14.5 

13.7 

14.1 

15.0 

(P  X  D}D  X  (P  X  D)  23 

14.8 

14.6 

14.7 

15.6" 

12.4 

13.0 

13.8 

(P  X  D)D  X  (P  X  D)  24 

14.1 

13.7 

13.9 

12.8 

10.4 

13.1 

12.0 

8.4 

8.8 

12.4 

10.9 

13.2 

11.7 

Bed  Bobs 

15.1 

13.3 

14.0 

13.3 

11.1 

14.6 

13.6 

13.9 

12.9 

13.4 

14.0 

13.4 

2780-A 

15.0 

12.4 

12.9 

12.0 

9.8 

14.0 

12.5 

13.1 

9.6 

14.6 

12.2 

8.0 

8.7 

12.6 

U.O 

13.S 

12.6 

3216-7 

14.4 

13.9 

14.2 

13.1 

13.2 

13.2 

13.7 

3226-A 

14.2 

13.1 

13.7 

13.6 

12.5 

13.0 

13.4 

3226-^ 

14.6 

13.0 

13.8 

- 

14.0 

12.7 

13.3 

13.6 

Plot 


13.9  U.5 


13.4  12.1  9.8 


12.6  9.4  12.3  11.9 


7.4  9.1 


APPENDIX  TABLE  XI 


Wheat  ash  {%)  of  soft  spring  wheat  varieties  -  1945 
(Values  on  13,55^  moisture  basis) 


Mean 


Variety 

Brooks 

HcJ.lman 

Edmonton 

Pallls 

U.B.C. 

Edmonton 
and  Brooks 

Mean 

all  stations 

Bunylp 

1.55 

1.43 

1.49 

Bunyip  X  Dlcklow  4 

1.37 

1.50 

1.25 

1.54 

1.44 

1.31 

1.42 

Bunylp  X  Dlcklow  8 

1.28 

1.55 

1.30 

1.56 

1.44 

1.29 

1.43 

Bunylp  X  Dlcklow  12 

1.40 

1.57 

1.31 

1.61 

1.41 

1.35 

1.46 

Dlcklow 

1.27 

1.63 

1.22 

1.62 

1.39 

1.24 

1.43 

Federation  41 

1.54 

1.31 

1.42 

Federation  x  Dlcklow 

1.31 

1.58 

1.44 

1.66 

1.53 

1.38 

1.50 

Escondido 

1.50 

1.37 

1.44 

Idaed 

1.55 

1.67 

1.27 

1.65 

1.56 

1.41 

1.54 

Lemhi 

1.37 

1.59 

1.25 

1.54 

1.42 

1.31 

1.43 

Onaa 

1.39 

1.63 

1.35 

1.61 

1.42 

1.37 

1.48 

Ones  41 

1.44 

1.51 

1.38 

Prelude  x  Dlcklow  20 

1.55 

1.31 

1.43 

Prelude  x  Dlcklow  23 

1.50 

1.42 

1.46 

Pirelude  X  Dlcklow  28 

1.52 

1.38 

1.45 

(P  X  D)D  X  (P  X  D)  23 

1.45 

1.53 

1.40 

(P  X  D)D  X  (P  X  D)  24 

1.47 

1.57 

1.42 

Red  Bobs 

1.45 

1.63 

1.25 

1.61 

1.44 

1.35 

1.40 

27 80- A 

1.42 

1.65 

1.22 

1.58 

1.52 

1.32 

1.48 

3216-7 

1.52 

1.31 

1.42 

3226-A 

1.48 

1.34 

1.41 

3226-B 

1.50 

1.34 

1.42 

Plot  mean 

1.45 

1.60 

1.33 

1.60 

1.46 

APPENDIX  TABLE  XII 


Flour  ash  {%)  of  soft  spring  wheat  varieties  -  1945 
(Values  on  13. 5^  moisture  basis) 


Mean 


Variety 

Brooks 

Hallman 

Edmonton 

Fallis 

U.B.C. 

Edmonton 
and  Brooks 

Mean 

all  stations 

Bunylp 

.43 

.46 

.45 

Bunylp  X  Dicklow  4 

.42 

.45 

.40 

.48 

.54 

.41 

.46 

Bunylp  X  Dicklow  8 

.42 

.43 

.36 

CO 

. 

.52 

.39 

.44 

Bunylp  X  Dicklow  12 

.41 

.45 

.36 

.48 

.52 

.39 

.44 

Dicklow 

.38 

.41 

.38 

.50 

.49 

.38 

.43 

Federation  41 

.41 

.42 

.42 

Federation  x  Dicklow 

.37 

.47 

.38 

.54 

.54 

.38 

.46 

Escondido 

.40 

.47 

.43 

Idaed 

.37 

.46 

.36  ' 

.49 

.45 

.36 

.42 

Lemhi 

.41 

.44 

.35 

.52 

.50 

.38 

.44 

Onas 

.42 

.42 

.43 

.62 

.55 

.42 

.48 

Onas  41 

.53 

.47 

.49 

Prelude  x  Dicklow  20 

.38 

.38 

.38 

Prelude  x  Dicklow  23 

.58 

.38 

.48 

Prelude  x  Dicklow  28 

.40 

.42 

.41 

(P  X  D)D  X  (P  X  D)  23 

.40 

.41 

.40 

(P  X  D)D  X  (P  X  D)  24 

.38 

.39 

.38 

Red  Bobs 

.36 

.54 

.41 

.64 

.49 

.39 

.48 

2780-A 

.40 

.51 

.42 

.60 

.48 

.41 

.50 

3216-7 

.41 

.34 

.37 

3226-A 

.42 

.38 

.40 

3226-B 

.42 

.38 

.41 

Plot  mean 

.42 

.46 

.40 

.54 

.51 

APPENDIX  TABLE  XIII 


Doughball  tlM  (mlnutas)  of  soft  spring  lAieat  Tarlstles  -  1945  and  1946 


1945 _  _ 1946 


Varisty 

Brooks 

HaUiaan 

Edmonton 

Fallls 

U.B.C. 

Mean 
Edmonton 
and  Brooks 

Mean 

all  stations 

Brooks 

Trimmer 

Hallman 

Edmonton 

Fallis 

U.B.C. 

Mean 
Edmonton 
and  Brooks 

Mean 

all  stations 

2-7ear  mean 
Sdaonton 
and  Brooks 

2-year  msaa 
all  stations 

Buaylp 

43 

39 

41 

57 

46 

52 

46 

Bonylp  z  Dieklow  4 

24 

21 

26 

26 

28 

25 

25 

40 

30 

63 

43 

41 

50 

42 

43 

33 

35 

Bunylp  z  Dieklow  8 

23 

20 

26 

26 

25 

24 

24 

37 

33 

42 

41 

33 

46 

39 

38 

32 

32 

Bonyip  z  Dieklow  12 

21 

20 

25 

28 

23 

23 

23 

35 

29 

48 

42 

40 

44 

38 

39 

31 

32 

Dieklow 

22 

24 

29 

27 

17 

25 

24 

30 

29 

40 

41 

38 

36 

36 

36 

30 

30 

Fedoration  41 

27 

32 

29 

46 

50 

48 

38 

Federation  z  Didclow 

21 

22 

28 

34 

24 

25 

26 

37 

30 

44 

42 

44 

48 

40 

41 

32 

34 

Escondido  41 

33 

34 

34 

52 

54 

53 

44 

Idaed 

36 

31 

60 

47 

27 

48 

40 

44 

48 

61 

54 

59 

64 

49 

55 

48 

49 

Lenhi 

21 

23 

27 

26 

27 

24 

25 

36 

35 

42 

41 

44 

55 

38 

42 

31 

34 

Oaas 

31 

26 

37 

35 

32 

34 

32 

43 

42 

60 

70 

56 

60 

56 

55 

45 

45 

Onas  41 

32 

34 

33 

44 

82 

63 

48 

Prelwde  z  Dieklow  20 

32 

63 

47 

58 

54 

56 

52 

Prelodo  z  Didclow  25 

35 

56 

46 

63 

76 

69 

56 

Pralnde  z  Dieklow  28 

32 

38 

35 

46 

65 

56 

46 

(P  z  D)D  z  (P  z  D)  23 

23 

31 

27 

43 

47 

45 

38 

(P  z  D)D  z  (P  z  D)  24 

22 

30 

26 

59 

39 

46 

46 

45 

53 

52 

48 

39 

4S 

Bed  Bobs 

71 

55 

62 

77 

47 

66 

62 

71 

100 

86 

74 

69 

2780-A 

59 

49 

59 

59 

43 

59 

54 

60 

42 

58 

93 

57 

67 

76 

61 

68 

58 

3216-7 

42 

43 

42 

52 

82 

67 

55 

3226-A 

41 

36 

38 

57 

92 

74 

56 

3226-B 

37 

31 

34 

SO 

64 

57 

46 

Plot  mean 

33.1 

29.1 

38.4 

38.5 

29.3 

48.1 

35.7 

49.4 

60.1 

46.6 

51.3 

Al’PElHDIX  TABLE  XIV 


Pearling  percentage  of  soft  spring  wl»at  varieties  -  1945  and  1946 


1945 _  _ 1946 


Variety 

Brooks 

Etollman 

Sdmonton 

Fall! 8 

U.B.C. 

Hfean 
Edmonton 
and  Brooks 

Mean 

all  stations 

Brooks 

Trinjiner 

Hal  1 nw  n 

Edmonton 

Fallis 

U.B.C. 

Mean 
Edmonton 
and  Brooks 

Mean 

all  stations 

2-yBar  mean 
Edmonton 
and  Brooks 

2-year  i 
all  stai 

Bunjrlp 

68.5 

72.0 

70.2 

66.4 

63.9 

64.6 

67.7 

Bunyip  X  Dieklow  4 

70.5 

69.5 

72.0 

69.0 

69.5 

71.2 

70.1 

65.0 

67.8 

71.9 

63.6 

70.3 

66.6 

64.3 

67.5 

67.7 

68.7 

Bonylp  z  Dieklow  8 

63.0 

68.5 

68.5 

66.0 

72.5 

65.2 

67.7 

59.8 

72.9 

68.8 

62.6 

68.7 

69.8 

61.2 

67.1 

63.2 

67.4 

Bunyip  z  Dit^ow  12 

68.5 

66.5 

71.5 

67.5 

73.0 

70.0 

69.4 

64.8 

61,3 

69.8 

63.2 

70.1 

67.4 

64.0 

66.1 

67.0 

67.5 

Dieklow 

73.0 

71.5 

74.5 

73.0 

75.5 

73.7 

73.5 

63.5 

64.8 

63.6 

59.9 

66.1 

68.8 

61.7 

65.8 

62.7 

68.6 

Federation  41 

73.0 

75.5 

74.2 

68.6 

66.8 

67.7 

70.9 

Federation  z  Dieklow 

66.5 

69.5 

70.5 

72.5 

71.0 

68.5 

70.0 

61.4 

74.2 

67.4 

62.8 

63.2 

71.0 

62.1 

66.6 

65.3 

68.2 

Escondido  41 

64.5 

69.5 

66.7 

62.0 

63.2 

62.6 

64.6 

Idaed 

80.0 

74.5 

88.0 

78.0 

84.0 

84.0 

80.9 

78.2 

78.9 

82.4 

71.7 

67.4 

73.9 

75.0 

74.7 

79.5 

77.9 

Leidil 

66.5 

61.0 

76.5 

70,0 

79.5 

71.5 

70.7 

64.8 

73.2 

68.6 

64.6 

67.9 

71.7 

64,7 

68.4 

68.1 

69.5 

Onas 

70,0 

69.0 

76.5 

69.5 

71.0 

75.2 

71.2 

70.4 

72.8 

72.0 

68.9 

64.6 

65.2 

69.7 

68.9 

71.4 

69.9 

Onas  41 

70.5 

69.5 

70.0 

68.5 

67.9 

68.2 

69.1 

Prelude  z  Dieklow  20 

79.5 

79.6 

79.5 

74.8 

79.5 

77.2 

78.1 

Prelude  z  Dieklow  23 

56.0 

59.0 

57.6 

60.9 

57.0 

59.0 

58.2 

Prelude  z  Dieklow  28 

75.5 

74.0 

74.7 

73.5 

65.8 

69.7 

72.5 

(P  z  D)D  z  (P  z  D)  23 

56.0 

61.0 

58.5 

57.0 

52.6 

54.8 

56.7 

(P  z  D)D  z  (P  z  D)  24 

69.0 

- 

— 

79.4 

67.6 

66.9 

63.2 

63.9 

67.0 

71.1 

68.0 

70,0 

67.7 

Red  Bobs 

54.0 

52.5 

58.0 

57.5 

56.0 

56.0 

55.6 

55.2 

55.6 

55.4 

56.7 

55.5 

2780-A 

66.5 

61.0 

66.0 

64.0 

71.0 

66.0 

65.7 

68.0 

66.6 

66.5 

60.5 

67.3 

69.3 

64.2 

68.8 

65.1 

66.1 

3216-7 

55.5 

61.0 

58.2 

55.0 

60.5 

57.5 

57.9 

3226-A 

68.0 

68.0 

68.0 

65.6 

63.8 

64.7 

66.3 

3226-B 

70.0 

69.5 

69.8 

67.8 

64.1 

65.9 

68.0 

Plot  as  an 

67.4 

66.4 

70.5 

68.7 

72.3 

65.9 

70.0 

69.8 

63.7 

67.0 

69.1 

APPENDIX  TABLE  XV 


Flour  ylald  {%)  of  soft  spring  wheat  war! sties  -  1945  and  1946 


1945 _  _ 1946 


Variety 

Brooks 

Eallaan 

Edaonton 

FsUis 

D.B.C. 

Mean 
Edmonton 
and  Brooks 

Mean 

all  stations 

Brooks 

Trimnsr 

Hallman 

Edmonton 

Fallis 

U.B.C. 

Ifean 
Edmonton 
and  Brooks 

Ifean 

aU  stations 

2-year  mean 
Edaonton 
and  Brooks 

2-year  aean 
all  stations 

Bunyip 

60*0 

60.0 

60.0 

53.5 

53.3 

53.4 

56.7 

Bunylp  z  Dicklow  4 

58.0 

58.5 

54.0 

54.0 

64.4 

56.0 

57.8 

57.0 

56.3 

53.5 

61.7 

55.0 

54.4 

54.4 

54.6 

55.2 

56.1 

Bunyip  z  Dicklow  8 

58.5 

57.0 

57.5 

50.0 

62.8 

58.0 

57,2 

56.0 

55.0 

52.0 

- 

- 

54.4 

56.0 

54.4 

57.0 

55.9 

Bunyip  z  Dicklow  12 

59.5 

53.0 

55.0 

46.0 

57.7 

57.0 

54.2 

51.5 

57.0 

53.8 

- 

55.6 

55.6 

51.5 

54.7 

54.3 

54.5 

Dicklow 

56.0 

56.0 

57.5 

51.0 

56.6 

56.7 

55.4 

- 

- 

- 

54.4 

53.1 

— 

53.7 

56.7 

54.9 

Federation  41 

54.5 

56.0 

55.2 

58.0 

54.4 

56.2 

55.7 

Federation  z  Dicklow 

56.5 

56.0 

58.5 

51.0 

53.9 

57.5 

55.2 

50.5 

53.9 

56.0 

56.3 

51.3 

51.9 

53.4 

53.3 

55.4 

54.2 

Escondido  41 

58.0 

50.0 

54.0 

53.0 

52.5 

52.8 

53.4 

Idaed 

57.0 

52.0 

64.2 

47.0 

“ 

60.6 

55.0 

53.8 

55.5 

53.0 

58.2 

52.5 

57.5 

56.0 

55.1 

58.3 

55.1 

Leshi 

56.0 

58.0 

55.5 

48.0 

55.5 

55.8 

54.6 

53.1 

55.0 

— 

60.6 

55.6 

54.4 

56.4 

57,7 

56.1 

55.2 

Onas 

56.5 

50.0 

56.0 

56.0 

58.9 

56.3 

55.5 

38.3 

57.5 

51.2 

53.8 

50.0 

52.5 

46.1 

50.7 

51.1 

52.8 

Ones  41 

57.5 

54.0 

55.7 

50.0 

50.0 

50.0 

52.8 

Prelude  z  Didclow  20 

57.0 

60.5 

58.7 

55.0 

61.8 

58.4 

58.6 

Prelude  z  Dicklow  23 

65.0 

58.0 

61.5 

56.9 

56.3 

56.6 

59.0 

Prelude  z  Dicklow  28 

40.0 

53.5 

46.7 

50.0 

58.8 

54.4 

50.0 

(P  z  D)D  z  (P  z  D)  23 

59.0 

57.0 

58.0 

47.9 

54.4 

50.2 

53.9 

(P  z  D)D  z  (P  z  D)  24 

54.5 

57.0 

56.5 

56.3 

55.0 

55 .0 

52.5 

55.0 

54.4 

54.4 

54.7 

55.4 

56.0 

Bed  Bobs 

63.0 

61.0 

62.0 

58.0 

60.0 

62.5 

60.8 

68.0 

58.8 

63«4 

63.0 

61.5 

2780-A 

56.5 

56.5 

54.0 

45.0 

51.1 

55.2 

53.0 

54.5 

51.5 

56,0 

52.5 

56.3 

55.0 

53.5 

54.3 

54.3 

53.7 

3216-7 

58.0 

56.0 

67.0 

— 

61.3 

— 

59.1 

3226-A 

55.0 

55.0 

55.0 

54.5 

57.5 

56.0 

55.5 

3226-B 

56.5 

67.5 

57.0 

56.0 

58.8 

56.9 

67.0 

Plot  ns an 

56.9 

56.0 

56.7 

50.1 

57.9 

53.6 

56.2 

53.8 

55.9 

63.9 

54.3 

APPENDIX  TABLE  XVI 


Floiir  protein  content  {i^)  of  eolt  spring  wheat  varieties  -  1945  and  1946 
(Protein  content  on  13*5^  moisture  basis) 


Variety 

1945 

1946 

2-year  mean 
Edmonton 
and  Brooks 

2-year  mean 
all  stations 

Brooks 

Hallman 

Edmonton 

Fallls 

D.B.C. 

Mean 
Edmonton 
and  Brooks 

lUtoan 

all  stations 

Brooks 

Trlimaer 

Hallman 

Edmonton 

Fallis 

U.B.C. 

Mean 
Edmonton 
and  Brooks 

Mean 

all  stations 

Bunylp 

13.5 

12.9 

13.2 

10.3 

10.4 

10.4 

11.8 

Bunyip  z  Diclclov  4 

12a 

8.4 

10.6 

10.7 

7.9 

11.4 

9.9 

10.8 

7.0 

10.3 

9.0 

6.2 

7.6 

9.9 

8.5 

10.6 

9.1 

Bunylp  X  Dieklov  8 

12.4 

9.2 

12.1 

10.6 

8.8 

12.2 

10.6 

9.8 

7.8 

10.1 

8«8 

5.8 

7,3 

9.3 

8.2 

10.8 

9.3 

Bunylp  X  Dieklov  12 

11.2 

9.6 

10.3 

10.7 

7.1 

10.8 

9.8 

10.5 

7.5 

10.5 

9.1 

5.4 

7.9 

9.8 

8.5 

10.3 

9,1 

Bldclov 

12.2 

9.8 

10.6 

8.7 

8.1 

11.4 

9.9 

- 

- 

“ 

- 

5.5 

7.6 

- 

- 

8.9 

Federation  41 

12.4 

10.9 

11.6 

11.6 

10.6 

11.1 

11.4 

Federation  x  Dieklov 

12.1 

9.6 

11.4 

10.5 

9.5 

11.7 

10.6 

11.0 

7.4 

10.2 

9.2 

6.2 

7.6 

10,1 

8.6 

10.9 

9.5 

Escondido  41 

11.5 

13.5 

12.5 

12.1 

10.4 

11.2 

U.8 

Idaed 

12.4 

11.6 

12.6 

11.5 

9.0 

12.5 

11.4 

10.8 

8.3 

11.0 

9.7 

7.7 

8.1 

10.2 

9.3 

11.4 

10.2 

Lemhi 

10.6 

9.1 

11.3 

9.8 

7.6 

10.9 

9.7 

11.1 

7.0 

9.8 

9.5 

5.5 

7,3 

10.3 

8.4 

10.6 

9.0 

Onas 

U.3 

9.6 

10.2 

10.9 

8.2 

10.7 

10.0 

9.9 

8.0 

9.7 

10.4 

6.0 

7,7 

10.2 

8.6 

10.4 

9.3 

Onas  41 

12.5 

11.4 

12.0 

9.7 

9.6 

9.6 

10.8 

Prelude  x  Dieklov  20 

11.5 

11.7 

11.6 

10.8 

10.3 

10.5 

11.0 

Prelude  z  Dieklov  23 

12.8 

13.6 

13.2 

11.2 

12.5 

11,8 

12.5 

Prelude  X  meklov  28 

14.1 

14.9 

14.5 

13.5 

11.8 

12,6 

13.6 

(P  X  D)D  X  (P  X  D)  23 

14.2 

13.9 

14.0 

12.2 

13.2 

12.7 

13.4 

(P  X  D)D  X  (P  X  D)  24 

12.6 

12.6 

12.6 

10.6 

9.1 

11.9  ' 

11.7 

7.0 

7,9 

11.2 

9,7 

11.9 

10.4 

Red  Bobs 

14.4 

12.6 

13.6 

13.4 

10.1 

14.0 

12.8 

13.2 

12.8 

13.0 

13.5 

12.9 

2780-A 

13.1 

10.8 

13.9 

11.3 

8.4 

13.5 

11.5 

11.7 

8.4 

10.9 

10.9 

6.2 

7.9 

11.3 

9.4 

12.4 

10.3 

3216-7 

13.0 

12.0 

12.5 

— 

11.3 

— 

11.9 

3226-A 

12.7 

11.7 

12.2 

10.7 

11.3 

11.0 

11.6 

3226-B 

13.1 

11.7 

12.4 

12.2 

11.4 

11.8 

12.1 

Plot  mean 

12.5 

10.1 

12.2 

10.8 

8.5 

11.2 

7.8 

10.5 

10,7 

6.2 

7,7 

APPENDIX  TABLE  XVII 


Mixogiam  ar«a  (sq*  in.)  of  soft  spring  wheat  Tarleties  -  1945  and  1946 


1945 _  _ 1946 


Mean  sfean  B-year  mean 


Variety 

Brooks 

Hallman 

Edmonton 

Fall! 8 

U.B.C. 

£!dmonton 
and  Brooks 

Mean 

all  stations 

Brooks 

Trlmasr 

Hallman 

Edmonton 

FalUs 

U.B.C. 

Edmonton 
and  Brooks 

Msan 

all  stations 

Edmonton 
and  Brooks 

B-yoar  moan 
aU  stations 

Baoylp 

11.31 

10.86 

11.06 

10.70 

10.79 

10.74 

10.91 

Buayip  x  Dleklov  4 

9.62 

6.77 

9.05 

9.15 

6.23 

9.34 

8.16 

9.69 

7.59 

10.41 

9.41 

7.13 

8.38 

9.65 

8.77 

9.44 

8.49 

Bunylp  X  Dieklow  8 

7.93 

7.34 

10.82 

9.13 

8.52 

9.36 

8.95 

7.88 

7.66 

8.72 

8.98 

7.67 

7.95 

8.43 

8.13 

8.90 

8.41 

Bnnyip  x  Oioklow  12 

8.36 

7.98 

8.87 

8.98 

6.08 

8.61 

8.05 

10.46 

7.57 

10.16 

9.49 

5.56 

7.82 

9.98 

8.51 

9.29 

8.30 

Dleklov 

9.92 

8.30 

9.29 

7.47 

6.84 

9.61 

8.34 

- 

- 

- 

- 

6.23 

6.97 

- 

- 

~ 

~ 

Federation  41 

10.39 

9.38 

9.88 

10.84 

10.06 

10.45 

10.17 

Federation  x  Dleklov 

10.13 

8.05 

9.93 

8.59 

8.31 

10.03 

9.00 

9.97 

7.84 

10.46 

10.64 

7.85 

8.11 

10.30 

9.15 

10.19 

9.06 

kseondido  41 

9.54 

11.72 

10.63 

10.62 

10.13 

10.37 

10.50 

Idaed 

10.51 

9.90 

11.34 

9.95 

7.29 

10.92 

9.80 

11.67 

8.67 

10.21 

10.38 

8.36 

8.46 

10.98 

9.61 

10.91 

9.69 

Lavhi 

11.72 

7.21 

9.88 

8.08 

5.85 

10.80 

8.55 

10.90 

6.33 

8.61 

9.88 

7.38 

8.02 

10.39 

8.52 

10.59 

8.53 

Ones 

7.36 

8.74 

8.67 

8.84 

7.58 

8.02 

8.24 

7.62 

6.61 

8.39 

9.52 

8.06 

8.26 

8.57 

8.08 

8.29 

8.15 

Qnas  41 

9.51 

10.15 

9.83 

8.80 

9.08 

8.94 

9.38 

Prelode  x  Dleklov  20 

8.46 

9.28 

8.87 

9.57 

9.93 

9.76 

9.31 

Prolnds  x  Dleklov  23 

8.98 

13.08 

11.03 

10.10 

12.93 

11.52 

11.27 

Prelude  x  Dleklov  28 

12.39 

14.90 

13.64 

12.43 

12.23 

12.33 

12.99 

(F  X  D)D  X  (P  X  0)  23 

10.02 

10.77 

10.79 

11.23 

13.90 

12.57 

U.68 

(P  X  D)D  X  (P  X  D)  24 

9.07 

9.87 

9.47 

10.10 

7.52 

9.93 

10.69 

8.10 

7.98 

10.40 

9.05 

9.93 

9.16 

Bod  Bobs 

- 

— 

— 

— 

— 

— 

2780-e. 

11.69 

9.88 

14.05 

8.90 

7.97 

12.67 

10.50 

12.16 

7.59 

11.59 

12.82 

8.87 

8.92 

12.49 

10.33 

12.68 

10.40 

3216-7 

12.67 

11.98 

12.32 

— 

11.31 

— 

12.00 

a226-A 

11.39 

12.29 

11.85 

10.33 

12.69 

11.51 

U.68 

3226-B 

U.87 

10.87 

11.37 

11.69 

11.92 

11.81 

n.5» 

Plot  laoaA 

10.17 

e.23 

10.81 

8.79 

7.19 

10.35 

7.49 

9.83 

10.84 

7.51 

7.99 

APPENDIX  TABLE  XVIII 

Viscosity  of  soft  spring  wheat  Tarieties.  Determined  for  1946  only 


Variety 

Brooks 

Trimasr 

Hallman 

Edmonton 

Fallia 

U.B.C. 

Mean, 

Brooks  and 
Edmonton 

Mean, 

all  stations 

Bunyip 

69 

129 

99 

Bunyip  X  Dieklow  4 

82 

54 

128 

82 

26 

64 

82 

73 

Bunyip  x  Dieklow  8 

67 

59 

94 

98 

31 

60 

83 

68 

Bunyip  X  Dieklow  12 

96 

52 

120 

100 

28 

60 

97 

76 

Dieklow 

- 

- 

- 

- 

25 

41 

— 

__ 

Federation  41 

107 

127 

117 

Federation  x  Dieklow 

104 

63 

106 

96 

63 

79 

100 

83 

Escondido 

120 

106 

113 

Idaed 

130 

84 

150 

105 

71 

83 

118 

104 

LffiBhi 

106 

54 

78 

120 

36 

70 

115 

77 

Onas 

70 

43 

83 

141 

43 

67 

106 

73 

Onas  41 

87 

107 

97 

Prelude  x  Dieklow  20 

142 

89 

116 

Prelude  i  Dieklow  23 

151 

156 

154 

Prelude  x  Dieklow  28 

153 

120 

136 

(P  X  D)D  X  (P  X  D)  23 

150 

164 

157 

(P  I  D)D  I  (P  X  D)  24 

85 

66 

88 

132 

23 

52 

108 

74 

Bed  Bobs 

185 

190 

187 

2780-A 

145 

47 

141 

147 

47 

89 

146 

103 

Plot  mean 


142 

114.1 


S8.0 


148 
201 
156 

109.7  129.2 


148 
146 

149 


3B.1 


66.5 
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APPENDIX  TABLE  XIX 


Rust  and  mildew  as  observed  at  Brooks 
Horticulture  Station  -  1946 
Values  are  based  on  proportion  of  10.0. 
(10.0  indicates  a  heavy  Infection) 


Variety 

Rust 

Mildew 

Bunyip 

9.0 

2.0 

Bunylp  X  Dlcklow  4 

5,5 

5.0 

Bunyip  x  Dicklow  8^ 

4.5 

5.0 

Bunylp  X  Dlcklow  12 

6.0 

3.5 

Dicklow 

6.0 

2.0 

Federation  41 

3.0 

9.0 

Federation  x  Dicklow 

3.0 

6.0 

Escondido  41 

8.0 

3.0 

Idaed 

9.0 

2.5 

Lemhi 

4.0 

3.0 

Onas 

4.0 

4.5 

Onas  41 

2.0 

7.5 

Prelude  x  Dicklow  20 

8.5 

6.0 

Prelude  x  Dicklow  23 

9.0 

3.5 

Prelude  x  Dicklow  28 

7.5 

4.0 

(P  X  D)D  X  (P  X  D)  23 

5.0 

2.0 

(P  X  D)D  X  (P  X  D)  24 

6.5 

3.0 

Red  Bobs 

7.0 

2.0 

2780-A 

1.5 

3.0 

3216-7 

1.5 

1.0 

3226-A 

2.5 

2.0 

3226-B 

2.0 

2.0 
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